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PROBLEM TO BE SOLVED: To freely set the 
resolution and also to increase the reading speed in 
a low resolution mode by selecting a signal to be 
read out for switching the resolution among plural 
photodetectors which are arrayed in both main and 
sub scanning directions. SOLUTION: An NMOS 
switch 2 is turned off in a high resolution mode and 
accordingly only a photodetector (m) of high 
resolution outputs the optical signals. A shift 
register 8 which outputs successively the optical 
signals to a common output line 10 scans 
successively the pixels and attains resolution 600 
dpi in both main and sub scanning directions. Then 
the switch 2 is turned on in a low resolution mode 
and accordingly the photodetector (m) and a 
photodetector (s) of low resolution output the 
optical signals. The register 8 scans the pixels every 
two pieces and attains resolution 300 dpi in both 
main and sub scanning directions. 



Data supplied from the esp@cenet database - Worldwide 



Description of corresponding document: US2003020000 

BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 

[0002] The present invention relates to a photoelectric conversion apparatus and an image reading system 
and, more particularly, to one-dimensional and two-dimensional photoelectric conversion apparatuses each 
for reading an image, for example, of video cameras, digital cameras, facsimile machines, image scanners, 
digital copiers, X-ray image pickup apparatus, or the like, one-dimensional photoelectric conversion 
apparatus having a resolution switch function of switching between resolutions in the main scanning 
direction, and an image reading system having a resolution control means. 
[0003] 2. Related Background Art 

[0004] In these years, equal-magnification contact type image sensors equipped with multiple 
semiconductor photosensor chips have actively been developed as one-dimensional image reading 
apparatus in the field of information processing systems. 

[0005] For example, Japanese Patent Application Laid-Open No. 5-227362 suggests the contact type image 
sensor provided with a novel control terminal for control of resolution and permitting a user to switch 
between resolutions according to use conditions. 

[0006] FIG. 1 shows a circuit diagram of an integrated circuit for the contact type image sensor suggested 
in the above application. In the prior art, the resolution switching between a high resolution mode and a 
low resolution mode is implemented by providing an image sensor chip with a control terminal 125 and 
allowing the user to enter a signal of a high level or a low level into the terminal. 
[0007] The prior art, however, had the problem of incapability of achieving sufficient sensitivity and 




20 



4/18/2006 3:46 PM 



'000324406 



fiIe:///C:/Documents%20and%20Settings/PasosY/My°/o20Documents.. 



reading speed in the low resolution mode, because light-receiving elements (photodetectors) were arrayed 
at the pitch of the maximum resolution in the main scanning direction and in the sub-scanning direction. 
[0008] For example, let us consider an example in which the photodetectors are arranged in the optical 
resolution of 600 dpi and in which the resolutions are 600 dpi in the high resolution mode and 300 dpi in 
the low resolution mode. In the prior art the resolutions are controlled by thinning-out a pixel only in the 
main scanning direction. Since the photodetectors are arranged in the resolution of 600 dpi in the 
sub-scanning direction, where scanning is conducted in the resolution of 300 dpi in the sub-scanning 
direction, the photoreceptive region used is only half of the effective photoreceptive region, thus leaving a 
useless area in the photoreceptive region. Therefore, the apparatus is unable to exhibit sufficient 
performance in the low resolution mode. 

[0009] Specifically, supposing a certain 600 dpi-spec photoelectric conversion apparatus should require the 
storage time of 8 msec per line, a 300 dpi-spec photoelectric conversion apparatus having like charge 
detection sensitivity would have the photoreceptive area of four times that of the 600 dpi-spec apparatus 
(two times in the main scanning direction x two times in the sub-scanning direction). Thus the storage time 
per line of the 300 dpi-spec apparatus could be a quarter of that of the 600 dpi-spec apparatus; that is, the 
storage time per line of the 300 dpi-spec apparatus could be 2 msec. 

" [0010] In the case of the resolution switching by the prior art, however, because the photoreceptive area in 
the resolution of 300 dpi is double that in the resolution of 600 dpi even under the assumption that 

. photocarriers in adjacent pixels can be added up, the storage time is half of that in the resolution of 600 
dpi, i.e., 4 msec. 

[001 1] Further, since the above storage time per line is one of factors governing the read time in the 
photoelectric conversion apparatus constructed to perform signal reading operation during the storage 
period of light signal, for example, as suggested in Japanese Patent Application Laid-Open No. 9-205588, 
there arises a problem that the reading speed in the low resolution mode cannot be increased fully, in the 
photoelectric conversion apparatus with the resolution switching function according to the prior art. 

SUMMARY OF THE INVENTION 

[0012] An object of the present invention is to provide a photoelectric conversion apparatus and an image 
reading system permitting optional setting of resolutions in the main scanning direction and in the 
sub-scanning direction and also permitting attainment of higher reading speed in the low resolution mode. 
[0013] In order to accomplish the above problem, according to aspect of the present invention, there is 
provided a photoelectric conversion apparatus comprising photoelectric conversion means comprising a 
plurality of photodetectors arrayed in a main scanning direction and in a sub-scanning direction, and 
resolution switch means for effecting switching between resolutions by selecting signals to be read from 
the plurality of light-receiving elements arrayed in the main scanning direction and in the sub-scanning 
direction. 

[0014] According to another aspect of the present invention, there is also provided a photoelectric 
conversion apparatus comprising a plurality of photodetectors arrayed in a main scanning direction and in a 
sub-scanning direction, and control means for selecting a signal to be read from the photodetectors arrayed 
in the sub-scanning direction, in accordance with a resolution in the main scanning direction. 
[0015] Further, according to another aspect of the present invention, there is provided an image reading 
system comprising the photoelectric conversion apparatus as described above, driving means for driving 
the photoelectric conversion means according to a resolution changeover signal, and processing means for 
processing output signals from the photoelectric conversion means. 

[0016] The other objects and features of the present invention will become apparent in the description of 
embodiments which follows. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is an equivalent circuit diagram of the photoelectric conversion apparatus according to the 
prior art; 
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[0018] FIG. 2 is a schematic plan view of photodetector part of the photoelectric conversion apparatus in 
the first embodiment of the present invention; 

[0019] FIG. 3 is a structural diagram to show a cross section along a line 3-3 in FIG. 2; 

[0020] FIG. 4 is an equivalent circuit diagram (of four-pixel part) of the photoelectric conversion apparatus 

in the first embodiment of the present invention; 

[0021] FIG. 5 is a schematic plan view of photodetector part of the photoelectric conversion apparatus in 
the second embodiment of the present invention; 

[0022] FIG. 6 is a structural diagram to show a cross section along a line 6-6 in FIG. 5; 

[0023] FIG. 7 is an equivalent circuit diagram (of four-pixel part) of the photoelectric conversion apparatus 

in the second embodiment of the present invention; 

[0024] FIG. 8 is an equivalent circuit diagram (of four-pixel part) of the photoelectric conversion apparatus 
in the third embodiment of the present invention; 

[0025] FIG. 9 is an equivalent circuit diagram of the photoelectric conversion apparatus in the fourth 
embodiment of the present invention; 

[0026] FIG. 10 is a schematic plan view of photodetector part of the photoelectric conversion apparatus in 
the fifth embodiment of the present invention; 

[0027] FIG. 1 1 is a structural diagram to show a cross section along a line 11-11 in FIG. 10; 
[0028] FIG. 12 is an equivalent circuit diagram (of four-pixel part) of the photoelectric conversion 
apparatus in the fifth embodiment of the present invention; 

[0029] FIG. 13 is a schematic plan view of photodetector part of the photoelectric conversion apparatus in 
the sixth embodiment of the present invention; 

[0030] FIG. 14 is a structural diagram to show a cross section along a line 14-14 in FIG. 13; 
[0031] FIG. 15 is an equivalent circuit diagram (of four-pixel part) of the photoelectric conversion 
apparatus in the sixth embodiment of the present invention; 

[0032] FIG. 16 is an equivalent circuit diagram (of four-pixel part) of the photoelectric conversion 
apparatus in the seventh embodiment of the present invention; 

[0033] FIG. 1 7 is an equivalent circuit diagram of the photoelectric conversion apparatus in the eighth 
embodiment of the present invention; 

[0034] FIG. 18 is a block diagram of a contact type image sensor unit in the ninth embodiment of the 
present invention; and 

[0035] FIG. 19 is a block diagram of an image input system in the ninth embodiment of the present 
invention. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0036] The embodiments of the present invention will be described hereinafter with reference to the 
drawings. 

[0037] Embodiment 1 will be described below. 

[0038] FIG. 2 is a schematic plan view of the photodetector part in the photoelectric conversion apparatus 
of the embodiment 1 of the present invention, FIG. 3 is a structural diagram to show a cross section along a 
line 3-3 in FIG. 2, and FIG. 4 is an equivalent circuit diagram of photodetectors (light-receiving elements) 
of four pixels in the photoelectric conversion apparatus. The present embodiment will be described as an 
example of the photoelectric conversion apparatus for the contact type image sensor having the resolution 
switching function between the high resolution of 600 dpi and the low resolution of 300 dpi. 
[0039] In FIG. 2, the photoelectric conversion apparatus 1 is constructed in such structure that 
high-resolution photodetectors ml, m2, . . mN and low-resolution photodetectors si, s2, . . ., sN are 
arranged at the pitch of Xrl in the main scanning direction and at the pitch of Yrl in the sub-scanning 
direction. In the present embodiment, the resolutions are 600 dpi in the high resolution mode and 300 dpi 
in the low resolution mode, and thus the following relations hold. 
Xrl Yrl 42.3 [mu]m 
Xr2 Yr2 84.6 [mu]m 
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[0040] The high-resolution photodetector ml, m2, . . or mN and the low-resolution photodetector si, s2, . 
. or sN in each pixel are connected via a sub-scanning resolution changeover means 2-1, 2-2, . . or 2-N 
by a wire 4 and the sub-scanning resolution changeover means 2-1 , 2-2, . . and 2-N are controlled by a 
resolution control signal (MODE). 

[0041] A light signal having undergone photoelectric conversion in each photodetector is processed by a 
signal processing and scanning means 3 and thereafter outputted through an output terminal (Vout). 
[0042] FIG. 3 is the structural diagram to show the cross section along the line 3-3 in FIG. 2. The 
high-resolution photodetector m and low-resolution photodetector s are comprised of photodiodes having 
the p<+>/n<-> junction. In the present embodiment, a substantial photoelectric conversion region in each 
photodetector is a portion defined by n<+> region 5 provided through n<-> region around p<+> region 
forming a photodiode. The n<+> regions 5 are regions for separating pixels one from another. 
[0043] The high-resolution photodetector m and low-resolution photodetector s are electrically connected 
to each other via the wire 4 and an NMOS transistor as the sub-scanning resolution changeover means 2. 
Here the wires 4 can be those made of a wire material used in the ordinary semiconductor processes, for 
example, one selected from wire materials containing aluminum as a matrix, low-resistance materials 
containing silicon as a matrix, and so on. In the present embodiment the NMOS transistors are indicated as 
the sub-scanning resolution changeover means 2, but the changeover means may also be constructed in any 
other configuration for controlling electrical connection, for example, using PMOS transistors, analog 
. switches, and so on. 

[0044] FIG. 4 is the equivalent circuit diagram of the photoelectric conversion apparatus provided with the 
photodetectors illustrated in FIG. 2 and FIG. 3. FIG. 4 presents the illustration of only an equivalent circuit 
of one pixel with omitting the illustration for the other pixels. The operation of the present embodiment 
will be described referring to FIG. 4. 

[0045] In the present embodiment, the apparatus is constructed so as to be in the high resolution mode with 
the resolution control signal (MODE) at the low level and be in the low resolution mode with the 
resolution control signal (MODE) at the high level. 

[0046] When the resolution control signal (MODE) is at the low level, the apparatus is in the high 
resolution mode in which the NMOS transistors 2 as the sub-scanning resolution changeover means are in 
an off state. Therefore, only the high-resolution photodetector m is a photodetector to output a light signal. 
The light signal having undergone photoelectric conversion in the high-resolution photodetector m is read 
through a source follower 13 into a holding capacitor 6 and thereafter the high-resolution photodetector m 
is reset by a reset switch 7. Then storage is started again. On the other hand, the light signal read into the 
holding capacitor 6 is then read into a common output line 10 by a shift register 8 to be subjected to signal 
processing in a signal processing circuit 1 1, and thereafter the signal is outputted through the output 
terminal Vout. 

[0047] In the present embodiment the shift register 8 is configured so as to sequentially scan the pixels one 
by one in the high resolution mode. Specifically, a shift register output line 9-1 of the first pixel is first 
made active, thereafter the common output line 10 is reset by a reset switch 12, and then a shift register 
output line 9-2 of the second pixel is made active. Such operation is repeated up to reading of the last pixel. 
In this case, the apparatus can implement scanning in the resolution of 600 dpi both in the main scanning 
direction and in the sub-scanning direction. 

[0048] Next, when the resolution control signal (MODE) is at the high level, each NMOS transistor 2 as 
the sub-scanning resolution changeover means is switched on, so that the light signals are outputted from 
the high-resolution photodetector m and from the low-resolution photodetector s. The light signals having 
undergone the photoelectric conversion in the high-resolution photodetector m and in the low-resolution 
photodetector s are similarly read through the source follower 13 into the holding capacitor 6, thereafter the 
high-resolution photodetector m and the low-resolution photodetector s are reset by the reset switch 7, and 
then storage of charge is started again. On the other hand, the light signal read into the holding capacitor 6 
is then read into the common output line 10 by the shift register 8 to be subjected to signal processing in 
the signal processing circuit 1 1 , and thereafter the signal is outputted through the output terminal Vout. 
[0049] In the present embodiment, the shift register 8 is configured so as to sequentially scan the pixels two 
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by two in the low resolution mode. Specifically, the shift register output line 9-1 of the first pixel and the 
shift register output line 9-2 of the second pixel are made active simultaneously to output a signal of the 
first pixel. 

[0050] After that, the common output line 10 is reset by the reset switch 12, and then the shift register 
output line 9-3 of the third pixel and the shift register output line 9-4 of the fourth pixel are made active to 
output a signal of the second pixel. This operation is repeated up to reading of the last pixel. In this case, 
the number of read pixels is half of that in the high resolution mode and thus the apparatus can implement 
scanning in the resolution of 300 dpi both in the main scanning direction and in the sub-scanning direction. 
[0051] Now let us make comparison between charge storage time of the photoelectric conversion apparatus 
of the present embodiment and charge storage time of the photoelectric conversion apparatus of the 
resolution changeover method without provision of the low-resolution photodetectors s. In the 
photoelectric conversion apparatus of the present embodiment, light output per unit charge, i.e., charge 
detection sensitivity R can be expressed by the following equation. 
R=1/CPD*GSF*CT/(CT+CH)*GAMP 
[0052] where 

[0053] CPD: capacitance at photoreceptive part (capacitance at the gate part of the photodiode 2) 
[0054] GSF: source follower gain 
[0055] CT: capacitance at holding capacitor 
- [0056] CH: capacitance at common output line 
[0057] GAMP: gain of signal processing circuit part. 
[0058] The light output vp can be expressed by the following equation. 
vp[proportional to]L*SPD*ts*R 
[0059] where 

[0060] L: quantity of incident light per unit area 
[0061] SPD: area of photoreceptive part. 

[0062] Thus, where the quantity of incident light, source follower gain, and amplifier gain are constant, the 
storage time ts necessary for a given light output is given as follows, 
tsfproportional to] l/(L*SPD*R)[proportional to]CPD/(SPD*CT/(CT+CH)) 

[0063] The following table presents comparison of the capacitance at the photoreceptive part, the 

capacitance at the holding capacitor, the capacitance at the common output line, the area of the 

photoreceptive part, and the storage time necessary for obtaining the light output of 1 V in the high 

resolution mode with those in the low resolution mode of the present embodiment and the prior art. 

<tb><sep><sep>TABLE 1 

<tb><sep><sep><sep><sep>Low 

<tb><sep><sep><sep>Low<sep>resolution 

<tb><sep><sep>High<sep>reso!ution<sep>mode of the 

<tb><sep><sep>resolution<sep>mode of the<sep>present 

<tb><sep><sep>mode<sep>prior art<sep>embodiment 

<tb><sep>capacitance at<sep>40<sep>pF<sep>40<sep>pF<sep>50<sep>pF 

<tb><sep>photoreceptive 

<tb><sep>part 

<tb><sep>CPD 

<tb><sep>capacitance at<sep>5<sep>pF<sep> 1 0<sep>pF<sep> 1 0<sep>pF 

<tb><sep>holding capacitor 

<tb><sep>CT 

<tb><sep>capacitance at<sep>5<sep>pF<sep>5<sep>pf<sep>5<sep>pF 

<tb><sep>common output line 

<tb><sep>CH 

<tb><sep>capacitance-<sep>0.50<sep><sep>0.67<sep><sep>0.67 
<tb><sep>divided gain 
<tb><sep>CT/(CT + CH) 
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<tb><sep>relative ratio of<sep> 1 .0<sep><sep> 1 .0<sep><sep> 1 .9 
<tb><sep>area of 
<tb><sep>photorecept i ve 
<tb><sep>part 

<tb><sep>storage time<sep> 1 0<sep>msec<sep>7.5<sep>msec<sep>4.9<sep>msec 
<tb><sep>relative ratio of<sep>! .00<sep><sep>0.75<sep><sep>0.49 
<tb><sep>storage time 

[0064] It is seen from Table 1 that with the photodetectors of the photoelectric conversion apparatus of the 
present embodiment the charge storage time is 0.65 times that of the prior art and thus the reading speed 
per line can be about 1 .5 times faster and that the photodetectors of the photoelectric conversion apparatus 
of the present embodiment are very effective in decreasing the storage time, i.e., in increasing the reading 
speed. 

[0065] In the present embodiment the apparatus exemplified was the photoelectric conversion apparatus 
used in the contact type image sensor, but the present invention can also be applied to the photoelectric 
conversion apparatus for demagnifying optical systems in which the pixels are arranged at the pitch of 
several [mu]m to several ten [mu]m. 

[0066] The photodetectors can not be applied only to the photoelectric conversion apparatus for 
monochromatic images, but can also be applied to the photoelectric conversion apparatus for color images 
. according to the light source changeover method and the photoelectric conversion apparatus for color 
images provided with a color filter. 

[0067] Further, the present embodiment shows the example of the apparatus in which the resolution in the 
low resolution mode was half of that in the high resolution mode, but, for example, a configuration in 
which the resolution in the low resolution mode is one third of that in the high resolution mode, can also be 
implemented by modifying the size of the low-resolution photodetectors in the sub-scanning direction. 
Namely, three pixels are provided in the sub-scanning direction and signals of totally nine pixels, three 
pixels in the main scanning direction and three pixels in the sub-scanning direction, are added up in the 
low resolution mode. It is also noted that the resolution switching is not limited to the two types of 
resolutions, but the present invention can also be applied to the resolution switching of three types of 
resolutions, for example. 

[0068] Embodiment 2 will be described below. 

[0069] FIG. 5 is a schematic plan view of the photodetector part in the photoelectric conversion apparatus 
of the embodiment of the present invention, FIG. 6 is a structural diagram to show a cross section along a 
line 6-6 in FIG. 5, and FIG. 7 is an equivalent circuit diagram of photodetectors of four pixels in the 
photoelectric conversion apparatus. The present embodiment will be described as to the photoelectric 
conversion apparatus for the contact type image sensor having the resolution switching function between 
the high resolution of 1200 dpi and the low resolution of 600 dpi. 

[0070] In FIG, 5, the photoelectric conversion apparatus 1 is constructed in such structure that the 
high-resolution photodetectors m 1 , m2, . . ., mN and low-resolution photodetectors si, s2, . . ., sN are 
arranged at the pitch of Xrl in the main scanning direction and at the pitch of Yrl in the sub-scanning 
direction. In the present embodiment, the resolutions are 1200 dpi in the high resolution mode and 600 dpi 
in the low resolution mode, and thus the following relations hold. 
Xrl Yrl 21.2 [mu]m 
Xr2 Yr2 42.3 [mu]m 

[0071] The high-resolution photodetector m 1 , m2, . . ., or mN and the low-resolution photodetector si, s2, . 
. ., or sN in each pixel are connected via a sub-scanning resolution changeover means 2 1 - 1 , 2 1 -2, . . ., or 
21-N and the sub-scanning resolution changeover means 21-1,21-2,..., and 2I-N are controlled by the 
resolution control signal (MODE). 

[0072] A light signal having undergone photoelectric conversion in each photodetector is processed by the 
signal processing and scanning means 3 and thereafter outputted through an output terminal (Vout). 
[0073] FIG. 6 is the structural diagram to show the cross section along the line 6-6 in FIG. 5. In the present 
embodiment each photodetector is comprised of a photodiode having the n<+>/p/n junction. In the present 
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embodiment, a substantial photoelectric conversion region is a portion defined by the p region forming 
each photodiode. In the present embodiment signal carriers having undergone photoelectric conversion in 
each photodiode are transferred to the p<+> region as a floating diffusion region 20. 
[0074] The high-resolution photodetector m and the low-resolution photodetector s are electrically 
connected to each other through the sub-scanning resolution control means (transfer switch) 21 . With 
MODE at the high level, the transfer switch 21 is off, and thus photocarriers of only the high-resolution 
photodetector m are transferred to the floating diffusion region 20 by a read pu?se ([Phi]TX). 
[0075] With MODE at the low level, the transfer switch 2 1 is switched into an on state, photocarriers 
having undergone photoelectric conversion in the high-resolution photodetector m and in the 
low-resolution photodetector s are transferred to the floating diffusion region 20 by a read pulse ([PhiJTX). 
[0076] FIG. 7 is the equivalent circuit diagram of the photoelectric conversion apparatus provided with the 
photodetectors illustrated in FIG. 5 and FIG. 6. FIG. 7 presents the illustration of only an equivalent circuit 
of one pixel with omitting the illustration for the other pixels. The operation of the present embodiment ' 
will be described referring to FIG. 7. 

[0077] In the present embodiment, the apparatus is constructed so as to be in the high resolution mode with 
the resolution control signal (MODE) at the high level and be in the low resolution mode with the 
resolution control signal (MODE) at the low level. 

[0078] When the resolution control switch (MODE) is at the high level, each transfer switch 21 as the 
. sub-scanning resolution changeover means is in the off state, and thus only the high-resolution 
photodetector m is a photodetector to output a light signal. The photocarriers having undergone 
photoelectric conversion in the high-resolution photodetector m are transferred through the transfer switch 
22 to the floating diffusion region 20. 

[0079] Then the photocarriers are subjected to charge-voltage conversion in the source follower 13 and 
thereafter the signal is read into the holding capacitor 6. After that, the floating diffusion region 20 is reset 
by the reset switch 7 and then storage is started again. On the other hand, the signal read into the holding 
capacitor is then read into the common output line 10 by the shift register 8 to be subjected to signal 
processing in the signal processing circuit 1 1, and thereafter the signal is outputted through the output 
terminal Vout. 

[0080] In the present embodiment the shift register 8 is configured so as to sequentially scan the pixels one 
by one in the high resolution mode. Specifically, the shift register output line 9-1 of the first pixel is first 
made active, thereafter the common output line 10 is reset by the reset switch 12, and then the shift register 
output line 9-2 of the second pixel is made active. Such operation is repeated up to reading of the last pixel. 
In this case, the apparatus can implement scanning in the resolution of 1200 dpi both in the main scanning 
direction and in the sub-scanning direction. 

[0081] Next, when the resolution control signal (MODE) is at the low level, each transfer switch 21 as the 
sub-scanning resolution changeover means is switched on, so that the light signals are outputted from the 
high-resolution photodetector m and from the low-resolution photodetector s. The photocarriers having 
undergone the photoelectric conversion in the high-resolution photodetector m and in the low-resolution 
photodetector s are similarly read through the source follower 13 into the holding capacitor 6. 
[0082] After that, the floating diffusion region 20 is reset by the reset switch 7, and then storage of charge 
is started again. On the other hand, the light signal read into the holding capacitor 6 is then read into the 
common output line 10 by the shift register 8 to be subjected to signal processing in the signal processing 
circuit 1 1 , and thereafter the signal is outputted through the output terminal Vout. 

[0083] In the present embodiment, the shift register 8 is configured so as to sequentially scan the pixels two 
by two in the low resolution mode. Specifically, the shift register output line 9-1 of the first pixel and the 
shift register output line 9-2 of the second pixel are made active simultaneously to output a signal of the 
first pixel. After that, the common output line 10 is reset by the reset switch 12, and then the shift register 
output line 9-3 of the third pixel and the shift register output line 9-4 of the fourth pixel a re made active to 
output a signal of the second pixel. 

[0084] This operation is repeated up to reading of the last pixel. In this case, the number of read pixels is 
half of that in the high resolution mode and thus the apparatus can implement scanning in the resolution of 
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600 dpi both in the main scanning direction and in the sub-scanning direction. 

[0085] Now let us make comparison of the storage time of the photoelectric conversion apparatus of the 
present embodiment with that of the photoelectric conversion apparatus of the resolution changeover 
method without provision of the low-resolution photodetectors s. 

[0086] In the photoelectric conversion apparatus of the present embodiment, the light output per unit 
charge, i.e., charge detection sensitivity R can be expressed by the following equation. 
R=1/CFD*GSF*CT/(CT+CH)*GAMP 
[0087] where 

[0088] CFD: capacitance at the floating diffusion part 

[0089] GSF: source follower gain 

[0090] CT: capacitance at the holding capacitor 

[0091] CH: capacitance at the common output line 

[0092] GAMP: gain of the signal processing circuit part. 

[0093] The light output Vp can be expressed by the following equation. 

Vp[proportional to]L*SPD*ts*R 

[0094] where 

[0095] L: quantity of incident light per unit area 
[0096] SPD: area of photoreceptive part. 
. [0097] Therefore, where the quantity of incident light, source follower gain, and amplifier gain are 
constant, the storage time ts necessary for a given light output is given as follows. 
ts[proportional to]l/(L*SPD*R) [proportional to]CFD/(SPD*CT/(CT+CH)) 
[0098] The following table presents comparison of the capacitance at the photoreceptive part, the 
capacitance at the holding capacitor, the capacitance at the common output line, the area of the 
photoreceptive part, and the storage time necessary for obtaining the light output of 1 V in the high 
resolution mode with those in the low resolution mode of the present embodiment and the prior art. 
<tb><sep><sep>TABLE 2 
<tb><sep><sep><sep><sep>Low 
<tb><sep><sep><sep>Low<sep>resolution 
<tb><sep><sep>High<sep>resoIution<sep>mode of the 
<tb><sep><sep>resolution<sep>mode of the<sep>present 
<tb><sep><sep>mode<sep>prior art<sep>embodiment 

<tb><sep>capacitance at FD<sep>20<sep>pF<sep>20<sep>pF<sep>20<sep>pF 

<tb><sep>part 

<tb><sep>CFD 

<tb><sep>capacitance at<sep> 1 0<sep>pF<sep>20<sep>pF<sep>20<sep>pF 

<tb><sep>holding capacitor 

<tb><sep>CT 

<tb><sep>capacitance at<sep>8<sep>pF<sep>8<sep>pf<sep>8<sep>pF 

<tb><sep>common output line 

<tb><sep>CH 

<tb><sep>capacitance-<sep>0.56<sep><sep>0.7 1 <sep><sep>0.7 1 
<tb><sep>divided gain 
<tb><sep>CT/(CT + CH) 

<tb><sep>relative ratio of<sep>l .0<sep><sep>l .0<sep><sep>2.0 

<tb><sep>area of 

<tb><sep>photoreceptive 

<tb><sep>part 

<tb><sep>storage time<sep> 1 0<sep>msec<sep>7.9<sep>msec<sep>3.9<sep>msec 
<tb><sep>relative ratio of<sep>I .00<sep><sep>0.79<sep><sep>0.39 
<tb><sep>storage time 

[0099] It is seen from Table 2 that with the photodetectors of the photoelectric conversion apparatus of the 
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present embodiment the charge storage time is 0.49 times that of the prior art and thus the reading speed 
per line can be about 2 times faster and that the present embodiment is very effective in decreasing the 
storage time, i.e., in increasing the reading speed. 
[0100] Embodiment 3 will be described below. 

[0101] FIG. 8 is an equivalent circuit diagram of the photodetectors of four pixels in the photoelectric 

conversion apparatus of the present embodiment. The present embodiment is the photoelectric conversion 

apparatus with the resolution changeover function permitting optional switching between resolutions in the 

main scanning direction and in the sub-scanning direction. FIG. 8 is the equivalent circuit diagram to show 

four pixels in the present embodiment, and it is noted that FIG. 8 presents the illustration of only the 

equivalent circuit of one pixel with omitting the illustration for the other pixels. 

[0102] The operation of the present embodiment will be described below referring to FIG. 8. 

[0103] In the present embodiment, the apparatus is provided with a main scan resolution control signal 

terminal (MODE M) and a sub-scan resolution control signal terminal (MODES) and the resolutions in 

the main scanning direction and in the sub-scanning direction can be controlled independently of each 

other by combinations of levels of the terminals. 

[0104] In the present embodiment, the apparatus is constructed so as to be in the high resolution mode 
when the both resolution control signals for the main scanning direction and for the sub-scanning direction 
are at the high level, and so as to be in the low resolution mode when the both signals are at the low level. 
- [0105] The present embodiment is similar to Embodiment 2 except that the resolution control signals are 
provided independently of each other for the main scanning direction and for the sub-scanning direction 
and that the resolutions are 600 dpi in the high resolution mode and 300 dpi in the low resolution mode. 
[0106] The following table presents a comparison example of the relation between resolution control 
signals and resolutions, and the reading speed per line in the present embodiment. 
<tb><sep>TABLE 3 

<tb><sep>Main scan<sep>sub-scan<sep><sep><sep> 
<tb><sep>resolu-<sep>resoIu-<sep><sep><sep>read speed 
<tb><sep>tion<sep>tion<sep><sep><sep>(msec) 

<tb><sep>control<sep>control<sep>main scan<sep>sub-scan<sep>present<sep> 
<tb><sep>signal<sep>signal<sep>resoiu-<sep>resolu-<sep>embodi-<sep>prior 
<tb><sep>(MODE_M)<sep>(MODE_S)<sep>tion<sep>tion<sep>ment<sep>art 
<tb><sep>H<sep>H<sep>600 dpi<sep>600 dpi<sep>5.0<sep>5.0 
<tb><sep>H<sep>L<sep>600 dpi<sep>300 dpi<sep>2.5<sep>5.0 
<tb><sep>L<sep>H<sep>300 dpi<sep>600 dpi<sep>4.0<sep>4.0 
<tb><sep>L<sep>L<sep>300 dpi<sep>300 dpi<sep>2.0<sep>4.0 

[0107] As seen from Table 3, the photoelectric conversion apparatus of the present embodiment is 
constructed so as to permit optional switching between the resolutions in the main scanning direction and 
in the sub-scanning direction. Further, it can accomplish the higher reading speed, particularly, in the low 
resolution mode along the sub-scanning direction, as compared with the prior art. 
[0108] Embodiment 4 will be described below. 

[0109] FIG. 9 is an equivalent circuit diagram of the photoelectric conversion apparatus of the present 
embodiment. The present embodiment illustrates the photoelectric conversion apparatus of a current read 
type using phototransistors as the photodetectors. 

[0110] In the present embodiment the photodetectors are high-resolution phototransistors 31a to 311 and 
low-resolution phototransistors 3 l'a to 3 VI. Here each group of the phototransistors 31a to 311 and the 
phototransistors 3 l'a to 31'1 are arranged in the resolution of 300 dpi in the main scanning direction and in 
the sub-scanning direction. In the present embodiment, therefore, the resolutions in the main scanning 
direction and in the sub-scanning direction are 300 dpi in the high resolution mode and 150 dpi in the low 
resolution mode. 

[0111] Each of the high-resolution phototransistors 31a to 311 and the low-resolution phototransistors 31'a 
to 3 Tl is provided with a read switch 33a to 331, 33'a to 331, and they are successively activated by the 
shift register 8 to sequentially read photocurrents of the high-resolution phototransistors 31a to 311 and the 
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low-resolution phototransistors 3 Ta to 3T1. 

[01 12] The shift register 8 is controlled by the resolution changeover control signal (MODE), and in the 
low resolution mode the high-resolution phototransistor and the low-resolution phototransistor both are 
read simultaneously in each pixel, including an adjacent pixel. A light signal read out of each 
phototransistor is subjected to current-voltage conversion in the signal processing circuit 30 to be outputted 
through the output terminal (VOUT). The resolution control signal (MODE) is also supplied to the signal 
processing circuit 30 and the signal processing circuit 30 performs an addition process of the photocurrents 
read out of the high-resolution phototransistors 31a to 311 and the low-resolution phototransistors 31'a to 
311 according to the resolution. 

[0113] In the present embodiment the photoreceptive area in the low resolution mode can be four times 
that in the high resolution mode. Therefore, the reading speed in the low resolution mode of the present 
embodiment can be two times that in a case in which the output involves addition of only an adjacent pixel, 
without provision of the low-resolution phototransistors 31'a to 311. 

[0114] As described above, the present embodiment exhibits its effect when applied not only to the 
photoelectric conversion apparatus of the batch reading method, but also to the photoelectric conversion 
apparatus of the sequential reading method. 
[0115] Embodiment 5 will be described below. 

[0116] FIG. 10 is a schematic plan view of the photodetector part in the photoelectric conversion apparatus 
^ of the embodiment of the present invention, FIG. 1 1 is a structural diagram to show a cross section along a 
line 11-11 in FIG. 10, and FIG. 12 is an equivalent circuit diagram of photodetectors of four pixels in the 
photoelectric conversion apparatus. The present embodiment will be described as to the photoelectric 
conversion apparatus for the contact type image sensor having the resolution switching function between 
the high resolution of 600 dpi and the low resolution of 300 dpi. 

[01 17] In FIG. 10, the photoelectric conversion apparatus 1 is constructed in such structure that the 
high-resolution photodetectors ml, m2, . . mN and low-resolution photodetectors si, s2, . . ., sN are 
arranged at the pitch of Xrl in the main scanning direction and at the pitch of Yrl in the sub-scanning 
direction. In the present embodiment, the resolutions are 600 dpi in the high resolution mode and 300 dpi 
in the low resolution mode, and thus the following relations hold. 
Xrl Yrl 42.3 [mu]m 
Xr2 Yr2 84.6 [mu]m 

[0118] The high-resolution photodetector ml, m2, . . ., or mN and the low-resolution photodetector si, s2, . 
. ., or sN in each pixel are connected via the sub-scanning resolution changeover means 2-1, 2-2, . . ., or 
2-N by the wire 4, and the sub-scanning resolution changeover means 2-1, 2-2, . . ., and 2-N and 
low-resolution photodetector potential fixing mens 2-1,2-2, . . ., and 2-N are controlled by a resolution 
control signal (MODE) and by an inversion (MODEB) of the resolution control signal, respectively. 
[0119] Further, a light signal having undergone photoelectric conversion in each photodetector is processed 
by the signal processing and scanning means 3 and thereafter outputted through the output terminal (Vout). 
[0120] FIG. 1 1 is the structural diagram to show the cross section along the line 1 1-1 1 in FIG. 10. In the 
present embodiment the high-resolution photodetectors m and low-resolution photodetectors s are 
comprised of photodiodes having the p<+>/n<-> junction. In the present embodiment, the substantial 
photoelectric conversion region in each photodetector is a portion defined by the n<+> region 5 provided 
through the n<-> region around the p<+> region forming each photodiode. 

[0121] The high-resolution photodetector m and low-resolution photodetector s are electrically connected 
to each other via the wire 4 and the NMOS transistor as the sub-scanning resolution changeover means 2. 
Here the wires 4 can be those made of a wire material used in the ordinary semiconductor processes, for 
example, one selected from wire materials containing aluminum as a matrix, low-resistance materials 
containing silicon as a matrix, and so on. In the present embodiment the NMOS transistors are indicated as 
the sub-scanning resolution changeover means 2 and the low-resolution photodetector potential fixing 
means 2\ but these means may also be constructed in any other configuration for controlling electrical 
connection, for example, using PMOS transistors, analog switches, and so on. 

[0122] FIG. 12 is the equivalent circuit diagram of four pixels of the photodetectors illustrated in FIG. 10 
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and FIG. ] 1 . FIG. 12 presents the illustration of only an equivalent circuit of one pixel with omitting the 
illustration for the other pixels. The operation of the present embodiment will be described referring to 
FIG. 12. 

[0123] In the present embodiment, the apparatus is constructed so as to be in the high resolution mode with 
the resolution control signal (MODE) at the low level and be in the low resolution mode with the 
resolution control signal (MODE) at the high level. 

[0124] When the resolution control signal (MODE) is at the low level, the apparatus is in the high 
resolution mode in which the NMOS transistors 2 as the sub-scanning resolution changeover means are in 
the off state. Therefore, only the high-resolution photodetector m is a photodetector to output a light signal 
in each pixel. The light signal having undergone photoelectric conversion in the high-resolution 
photodetector m is read through the source follower 13 into the holding capacitor 6 and thereafter the 
high-resolution photodetector m is reset by the reset switch 7. Then storage is started again. On the other 
hand, the light signal read into the holding capacitor 6 is then read into the common output line 10 by the 
shift register 8 to be subjected to signal processing in the signal processing circuit 1 1 , and thereafter the 
signal is outputted through the output terminal Vout. 

[0125] In the present embodiment the shift register 8 is configured so as to sequentially scan the pixels one 
by one in the high resolution mode. Specifically, the shift register output line 9-1 of the first pixel is first 
made active, thereafter the common output line 10 is reset by the reset switch 12, and then the shift register 
- output line 9-2 of the second pixel is made active. Such operation is repeated up to reading of the last pixel. 
In this case, the apparatus can implement scanning in the resolution of 600 dpi both in the main scanning 
direction and in the sub-scanning direction. 

[0126] In this high resolution mode, the low-resolution photodetector s is in a non-selected state, while the 
NMOS switch 2' as the low-resolution photodetector potential fixing means is in the on state. Thus the 
potential of the low-resolution photodetector s is fixed at the potential of the power supply (VR) and the 
photocarriers having undergone photoelectric conversion in the low-resolution photodetector s flow to VR. 
As a consequence, the present embodiment can suppress malfunctions of crosstalk, aliasing, etc. occurring 
due to flow of the photocarriers having undergone the photoelectric conversion in the low-resolution 
photodetector s, into the high-resolution photodetector m or into an adjacent photodetector. 
[0127] Next, when the resolution control signal (MODE) is at the high level, each NMOS transistor 2 as 
the sub-scanning resolution changeover means is in the on state and the NMOS switch 2' as the 
low-resolution photodetector potential fixing means is in the off state, so that the light signals are outputted 
from the high-resolution photodetector m and from the low-resolution photodetector s. 
[0128] The light signals having undergone the photoelectric conversion in the high-resolution 
photodetector m and in the low-resolution photodetector s are similarly read through the source follower 13 
into the holding capacitor 6, thereafter the high-resolution photodetector m and the low-resolution 
photodetector s are reset by the reset switch 7, and then storage of charge is started again. On the other 
hand, the light signal read into the holding capacitor is then read into the common output line 10 by the 
shift register 8 to be subjected to signal processing in the signal processing circuit 1 1 , and thereafter the 
signal is outputted through the output terminal Vout. 

[0129] In the present embodiment, the shift register 8 is configured so as to sequentially scan the pixels two 
by two in the low resolution mode. Specifically, the shift register output line 9-1 of the first pixel and the 
shift register output line 9-2 of the second pixel are made active simultaneously to output a signal of the 
first pixel. 

[0130] After that, the common output line 10 is reset by the reset switch 12, and then the shift register 
output line 9-3 of the third pixel and the shift register output line 9-4 of the fourth pixel are made active to 
output a signal of the second pixel. This operation is repeated up to reading of the last pixel. In this case, 
the number of read pixels is half of that in the high resolution mode and thus the apparatus can implement 
scanning in the resolution of 300 dpi both in the main scanning direction and in the sub-scanning direction. 
[0131] In the present embodiment, since the NMOS transistors are used as the sub-scanning resolution 
changeover means 2 and low-resolution photodetector potential fixing means 2', the resolution control 
signal (MODE) is used as a control signal for the sub-scanning resolution changeover means 2, and the 
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inversion (MODEB) of the resolution control signal (MODE) as a control signal for the low-resolution 
photodetector potential fixing means 2\ 

[0132] When the low-resolution photodetector s is selected by the resolution control signal (MODE), the 
low-resolution photodetector potential fixing means 2' needs to be in the non-conductive state. When the 
low-resolution photodetector s is not selected, the low-resolution photodetector potential fixing means T 
needs to be in the conductive state. Therefore, where the sub-scanning resolution changeover means 2 and 
low-resolution photodetector potential fixing means T are the elements of the same kind, polarities of their 
control signals need to be inverse to each other. 

[0133] For example, in a case wherein the sub-scanning resolution changeover means 2 are NMOS 
transistors and the low-resolution photodetector potential fixing means 2' are PMOS transistors, the 
sub-scanning resolution changeover means 2 and the low-resolution photodetector potential fixing means 2' 
can be controlled by the same control signal accordingly. 

[0134] The present embodiment employs an optional and independent power supply as the power supply 
(VR) connected to the low-resolution photodetector potential fixing means 2', but the reset power supply 
for the high-resolution photodetectors m may be shared between them. 

[0135] Now let us make comparison of the storage time of the photoelectric conversion apparatus of the 
present embodiment with that of the photoelectric conversion apparatus of the resolution changeover 
method without provision of the low-resolution photodetectors s. 
. [01 36] In the photoelectric conversion apparatus of the present embodiment, the light output per unit 
charge, i.e., charge detection sensitivity R can be expressed by the following equation. 
R= 1 /CPD*GSF*CT/(CT+CH)*GAMP 
[0137] where 

[0138] CPD: capacitance at the photoreceptive part 

[0139] GSF: source follower gain ^ 

[0140] CT: capacitance at the holding capacitor 

[0141] CH: capacitance at the common output line 

[0142] GAMP: gain of the signal processing circuit part. 

[0143] The light output Vp can be expressed by the following equation. 

Vp[proportional to]L*SPD*ts*R 

[0144] where 

[0145] L: quantity of incident light per unit area 
[0146] SPD: area of photoreceptive part. 

[0147] Therefore, where the quantity of incident light, source follower gain, and amplifier gain are 

constant, the storage time ts necessary for a given light output is given as follows. 

ts[proportional to]l/(L*SPD*R)[proportional to]CPD/(SPD*CT/(CT+CH)) 

[0148] The following table presents comparison of the capacitance at the photoreceptive part, the 

capacitance at the holding capacitor, the capacitance at the common output line, the area of the 

photoreceptive part, and the storage time necessary for obtaining the light output of 1 V in the high 

resolution mode with those in the low resolution mode of the present embodiment and the prior art. 

<tb><sep><sep>TABLE 4 

<tb><sep><sep><sep><sep>Low 

<tb><sep><sep><sep>Low<sep>resolution 

<tb><sep><sep>High<sep>resolution<sep>mode of the 

<tb><sep><sep>resolution<sep>mode of the<sep>present 

<tb><sep><sep>mode<sep>prior art<sep>embodiment 

<tb><sep>capacitance at<sep>40<sep>pF<sep>40<sep>pF<sep>50<sep>pF 

<tb><sep>photoreceptive 

<tb><sep>part 

<tb><sep>CPD 

<tb><sep>capacitance at<sep>5<sep>pF<sep> 1 0<sep>pF<sep> 1 0<sep>pF 
<tb><sep>holding capacitor 
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<tb><sep>CT 

<tb><sep>capacitance at<sep>5<sep>pF<sep>5<sep>pf<sep>5<sep>pF 

<tb><sep>common output line 

<tb><sep>CH 

<tb><sep>capacitance-<sep>0.50<sep><sep>0.67<sep><sep>0.67 
<tb><sep>divided gain 
<tb><sep>CT/(CT + CH) 

<tb><sep>relative ratio of<sep> 1 .0<sep><sep> 1 .0<sep><sep> 1 .9 

<tb><sep>area of 

<tb><sep>photoreceptive 

<tb><sep>part 

<tb><sep>storage time<sep> 1 0<sep>msec<sep>7.5<sep>msec<sep>4.9<sep>msec 
<tb><sep>relative ratio of<sep> 1 .00<sep><sep>0.75<sep><sep>0.49 
<tb><sep>storage time 

[0149] It is seen from Table 4 that with the photodetectors of the photoelectric conversion apparatus of the 
present embodiment the charge storage time is 0.65 times that of the prior art and thus the reading speed 
per line can be about 1.5 times faster and that the photodetectors of the photoelectric conversion apparatus 
of the present embodiment are very effective in decreasing the storage time, i.e., in increasing the reading 
. speed. 

[0150] In the present embodiment the apparatus exemplified was the photoelectric conversion apparatus 
used in the contact type image sensor, but the present invention can also be applied to the photoelectric 
conversion apparatus for demagnifying optical systems in which the pixels are arranged at the pitch of 
several [mu]m to several ten [mu]m. 

[0151] The photodetectors can not be applied only to the photoelectric conversion apparatus for 
monochromatic images, but can also be applied to the photoelectric conversion apparatus for color images 
according to the light source changeover method and the photoelectric conversion apparatus for color 
images provided with a color filter. 

[0152] Further, the present embodiment shows the example of the apparatus in which the resolution in the 
low resolution mode was half of that in the high resolution mode, but, for example, a configuration in 
which the resolution in the low resolution mode is one third of that in the high resolution mode, can also be 
implemented by modifying the size of the low-resolution photodetectors s in the sub-scanning direction. It 
is also noted that the resolution switching is not limited to the two types of resolutions, but the present 
invention can also be applied to the resolution switching of three types of resolutions, for example. 
[0153] Embodiment 6 will be described below. 

[0154] FIG. 13 is a schematic plan view of the photodetector part in the photoelectric conversion apparatus 
of the embodiment of the present invention, FIG. 14 is a structural diagram to show a cross section along a 
line 14-14 in FIG. 13, and FIG. 15 is an equivalent circuit diagram of photodetectors of four pixels in the 
photoelectric conversion apparatus. The present embodiment will be described as to the photoelectric 
conversion apparatus for the contact type image sensor having the resolution switching function between 
the high resolution of 1 200 dpi and the low resolution of 600 dpi. 

[0155] In FIG. 13, the photoelectric conversion apparatus 1 is constructed in such structure that the 
high-resolution photodetectors ml, m2, . . ., mN and low-resolution photodetectors si, s2, . . ., sN are 
arranged at the pitch of Xrl in the main scanning direction and at the pitch of Yrl in the sub-scanning 
direction. In the present embodiment, the resolutions are 1200 dpi in the high resolution mode and 600 dpi 
in the low resolution mode, and thus the following relations hold. 
Xrl Yrl 21.2 [mu]m 
Xr2 Yr2 42.3 [mu]m 

[0156] The high-resolution photodetector ml, m2, . . ., or mN and the low-resolution photodetector si , s2, . 
. ., or sN in each pixel are connected via a sub-scanning resolution changeover means 21-1, 21-2, or 
21-N and the sub-scanning resolution changeover means 21-1,21-2,..., and 21-N are controlled by the 
resolution control signal (MODE). 
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[0157] Further, each of the low-resolution photodetectors si, s2, . . ., and sN is connected through the 
low-resolution photodetector potential fixing means 21'- 1, 2T-2, . . ., or 2T-N to the power supply (VR) 
and the low-resolution photodetector potential fixing means 2T-1, 2T-2, . . and 2T-N are controlled by 
the inversion (MODEB) of the resolution control signal (MODE). 

[0158] A light signal having undergone photoelectric conversion in each photodetector is processed by the 
signal processing and scanning means 3 and thereafter outputted through the output terminal (Vout). 
[0159] FIG. 14 is the structural diagram to show the cross section along the line 14-14 in FIG. 13. In the 
present embodiment each photodetector is comprised of a photodiode having the n<+>/p/n junction. In the 
present embodiment, the substantial photoelectric conversion region is a portion defined by the p region 
forming each photodiode. In the present embodiment signal carriers having undergone photoelectric 
conversion in each photodiode are transferred to the p<+> region as a floating diffusion region 20. 
[0160] The high-resolution photodetector m and the low-resolution photodetector s are electrically 
connected to each other through the sub-scanning resolution control means (transfer switch) 21 . With 
MODE at the high level, the transfer switch 21 is off, and thus photocarriers of only the high-resolution 
photodetector m are transferred to the floating diffusion region 20 by a read pulse ([Phi]TX). 
[0161] With MODE at the low level, the transfer switch 21 is switched into the on state, photocarriers 
having undergone photoelectric conversion in the high-resolution photodetector m and in the 
low-resolution photodetector s are transferred to the floating diffusion region 20 by a read pulse ([Phi]TX). 
„ [0162] FIG. 15 is the equivalent circuit diagram of a four-pixel portion of FIG. 13 and FIG. 14. FIG. 15 
presents the illustration of only an equivalent circuit of one pixel with omitting the illustration for the other 
pixels. The operation of the present embodiment will be described referring to FIG. 1 5. 
[0163] In the present embodiment, the apparatus is constructed so as to be in the high resolution mode with 
the resolution control signal (MODE) at the high level and be in the low resolution mode with the 
resolution control signal (MODE) at the low level. 

[0164] When the resolution control switch (MODE) is at the high level, each transfer switch 21 as the 
sub-scanning resolution changeover means is in the off state, and thus only the high-resolution 
photodetector m is a photodetector to output a light signal in each pixel. The photocarriers having 
undergone photoelectric conversion in the high-resolution photodetector m are transferred through the 
transfer switch 22 to the floating diffusion region 20. 

[0165] Then the photocarriers are subjected to charge-voltage conversion in the source follower 13 and 
thereafter the signal is read into the holding capacitor 6. After that, the floating diffusion region 20 is reset 
by the reset switch 7 and then storage is started again. On the other hand, the signal read into the holding 
capacitor is then read into the common output line by the shift register 8 to be subjected to signal 
processing in the signal processing circuit 1 1, and thereafter the signal is outputted through the output 
terminal Vout. 

[0166] At this time, because the PMOS switch 2V is on, the photocarriers having undergone photoelectric 
conversion in the low-resolution photodetector s flow through the PMOS switch 2 V to the power supply 
(VR). Therefore, the photocarriers produced in the low-resolution photodetector s can be prevented from 
mixing into the other photodetectors. 

[0167] In the present embodiment the shift register 8 is configured so as to sequentially scan the pixels one 
by one in the high resolution mode. Specifically, the shift register output line 9-1 of the first pixel is first 
made active, thereafter the common output line 10 is reset by the reset switch 12, and then the shift register 
output line 9-2 of the second pixel is made active. Such operation is repeated up to reading of the last pixel. 
In this case, the apparatus can implement scanning in the resolution of 1200 dpi both in the main scanning 
direction and in the sub-scanning direction. 

[0168] Next, when the resolution control signal (MODE) is at the low level, the transfer switch 21 as the 
sub-scanning resolution changeover means is in the on state and the PMOS switch 2 V is in the off state, so 
that the light signals are outputted from the high-resolution photodetector m and from the low-resolution 
photodetector s. The photocarriers having undergone the photoelectric conversion in the high-resolution 
photodetector m and in the low-resolution photodetector s are similarly read through the source follower 13 
into the holding capacitor 6. 
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[0169] After that, the floating diffusion region 20 is reset by the reset switch 7, and then storage of charge 
is started again. On the other hand, the light signal read into the holding capacitor 6 is then read into the 
common output line 10 by the shift register 8 to be subjected to signal processing in the signal processing 
circuit 1 1 , and thereafter the signal is outputted through the output terminal Vout. 

[01 70] In the present embodiment, the shift register 8 is configured so as to sequentially scan the pixels two 
by two in the low resolution mode. Specifically, the shift register output line 9-1 of the first pixel and the 
shift register output line 9-2 of the second pixel are made active simultaneously to output a signal of the 
first pixel. After that, the common output line 10 is reset by the reset switch 12, and then the shift register 
output line 9-3 of the third pixel and the shift register output line 9-4 of the fourth pixel are made active to 
output a signal of the second pixel. 

[0171] This operation is repeated up to reading of the last pixel. In this case, the number of read pixels is 
half of that in the high resolution mode and thus the apparatus can implement scanning in the resolution of 
600 dpi both in the main scanning direction and in the sub-scanning direction. 

[0172] Now let us make comparison of the charge storage time of the photoelectric conversion apparatus of 
the present embodiment with that of the photoelectric conversion apparatus of the resolution changeover 
method without provision of the low-resolution photodetectors s. In the photoelectric conversion apparatus 
of the present embodiment, the light output per unit charge, i.e., charge detection sensitivity R can be 
expressed by the following equation. 
. R=1/CFD*GSF*CT/(CT+CH)*GAMP 
[0173] where 

[0174] CFD: capacitance at the floating diffusion part 

[0175] GSF: source follower gain 

[0176] CT: capacitance at the holding capacitor 

[0177] CH: capacitance at the common output line 

[0178] GAMP: gain of the signal processing circuit part. 

[0179] The light output Vp can be expressed by the following equation. 

Vpfproportional to]L*SPD*ts*R 

[0180] where 

[0181] L: quantity of incident light per unit area 
[01 82] SPD: area of photoreceptive part. 

[0183] Therefore, where the quantity of incident light, source follower gain, and amplifier gain are 
constant, the storage time ts necessary for a given light output is given as follows. 
ts[proportional to] 1 /(L*SPD*R)[proportional to]CFD/(SPD*CT/(CT+CH)) 

[01 84] The following table presents comparison of the capacitance at the photoreceptive part, the 

capacitance at the holding capacitor, the capacitance at the common output line, the area of the 

photoreceptive part, and the storage time necessary for obtaining the light output of 1 V in the high 

resolution mode with those in the low resolution mode of the present embodiment and the prior art. 

<tb><sep><sep>TABLE 5 

<tb><sep><sep><sep><sep>Low 

<tb><sep><sep><sep>Low<sep>resolution 

<tb><sep><sep>High<sep>resolution<sep>mode of the 

<tb><sep><sep>resoIution<sep>mode of the<sep>present 

<tb><sep><sep>mode<sep>prior art<sep>embodiment 

<tb><sep>capacitance at FD<sep>20<sep>pF<sep>20<sep>pF<sep>20<sep>pF 

<tb><sep>part 

<tb><sep>CFD 

<tb><sep>capacitance at<sep> 1 0<sep>pF<sep>20<sep>pF<sep>20<sep>pF 

<tb><sep>holding capacitor 

<tb><sep>CT 

<tb><sep>capacitance at<sep>8<sep>pF<sep>8<sep>pf<sep>8<sep>pF 
<tb><sep>common output line 
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<tb><sep>CH 

<tb><sep>capacitance-<sep>0.56<sep><sep>0.7 1 <sep><sep>0.7 1 
<tb><sep>divided gain 
<tb><sep>CT/(CT + CH) 

<tb><sep>relative ratio of<sep>l .0<sep><sep>l .0<sep><sep>2.0 
<tb><sep>area of 
<tb><sep>photorecept i ve 
<tb><sep>part 

<tb><sep>storage time<sep> 1 0<sep>msec<sep>7.9<sep>msec<sep>3.9<sep>msec 
<tb><sep>relative ratio of<sep>1.00<sep><sep>0.79<sep><sep>0.39 
<tb><sep>storage time 

[0185] It is seen from Table 5 that with the photodetectors of the photoelectric conversion apparatus of the 
present embodiment the charge storage time is 0.49 times that of the prior art and thus the reading speed 
per line can be about 2 times faster and that the present embodiment is very effective in decreasing the 
storage time, i.e., in increasing the reading speed. 
[0186] Embodiment 7 will be described below. 

[0187] FIG. 16 is an equivalent circuit diagram of the photodetectors of four pixels in the photoelectric 
conversion apparatus of the present embodiment. The present embodiment is the photoelectric conversion 
- apparatus with the resolution changeover function permitting optional switching between resolutions in the 
main scanning direction and in the sub-scanning direction. FIG. 16 is the equivalent circuit diagram to 
show four pixels in the present embodiment, and it is noted that FIG. 16 presents the illustration of only the 
equivalent circuit of one pixel with omitting the illustration for the other pixels. 
[0188] The operation of the present embodiment will be described below referring to FIG. 1 6. 
[01 89] In the present embodiment, the apparatus is provided with the main scan resolution control signal 
terminal (MODE M) and the sub-scan resolution control signal terminal (MODE_S) and the resolutions in 
the main scanning direction and in the sub-scanning direction can be controlled independently of each 
other by combinations of levels of the terminals. 

[0190] In the present embodiment, the apparatus is constructed so that each of the main scanning direction 
and the sub-scanning direction is in the high resolution mode when the corresponding resolution control 
signal is at the high level, and so that each direction is in the low resolution mode when the corresponding 
signal is at the low level. In this case, the control signal for the PMOS switches 2V as the low-resolution 
photodetector potential fixing means is the inversion (MODE SB) of the sub-scanning resolution control 
signal (MODE_S). 

[0191] The present embodiment is similar to Embodiment 7 except that the resolution control signals are 
provided independently of each other for the main scanning direction and for the sub-scanning direction 
and that the resolutions are 600 dpi in the high resolution mode and 300 dpi in the low resolution mode. 
[0192] The following table presents a comparison example of the relation between resolution control 
signals and resolutions, and the reading speed per line in the present embodiment. 
<tb><sep>TABLE 6 

<tb><sep>Main scan<sep>sub-scan<sep><sep><sep> 
<tb><sep>resolu-<sep>resolu-<sep><sep><sep>read speed 
<tb><sep>tion<sep>tion<sep><sep><sep>(msec) 

<tb><sep>controI<sep>control<sep>main scan<sep>sub-scan<sep>present<sep> 
<tb><sep>signal<sep>signal<sep>resolu-<sep>resolu-<sep>embodi-<sep>prior 
<tb><sep>(MODE_M)<sep>(MODE_S)<sep>tion<sep>tion<sep>ment<sep>art 
<tb><sep>H<sep>H<sep>600 dpi<sep>600 dpi<sep>5.0<sep>5.0 
<tb><sep>H<sep>L<sep>600 dpi<sep>300 dpi<sep>2.5<sep>5.0 
<tb><sep>L<sep>H<sep>300 dpi<sep>600 dpi<sep>4.0<sep>4.0 
<tb><sep>L<sep>L<sep>300 dpi<sep>300 dpi<sep>2.0<sep>4.0 

[0193] As seen from Table 6, the photoelectric conversion apparatus of the present embodiment is 
constructed so as to permit optional switching between the resolutions in the main scanning direction and 
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in the sub-scanning direction. Further, it can accomplish the higher reading speed, particularly, in the low 
resolution mode along the sub-scanning direction, as compared with the prior art. 
[0194] Embodiment 8 will be described below. 

[0195] FIG. 17 is an equivalent circuit diagram of the photoelectric conversion apparatus of the present 
embodiment. The present embodiment illustrates the photoelectric conversion apparatus of the current read 
type using phototransistors as the photodetectors. 

[01 96] In the present embodiment the photodetectors are high-resolution phototransistors 3 1 a to 3 1 1 and 
low-resolution phototransistors 3 l'a to 3H. Here each group of the phototransistors 3 la to 311 and the 
phototransistors 3 l'a to 311 are arranged in the resolution of 300 dpi in the main scanning direction and in 
the sub-scanning direction. In the present embodiment, therefore, the resolutions in the main scanning 
direction and in the sub-scanning direction are 300 dpi in the high resolution mode and 150 dpi in the low 
resolution mode. 

[0197] Each of the high-resolution phototransistors 31a to 311 and the low-resolution phototransistors 31 r a 
to 31*1 is provided with the read switch 33a to 331, 33'a to 33*1, and they are successively activated by the 
shift register 8 to sequentially read photocurrents of the high-resolution phototransistors 31a to 311 and the 
low-resolution phototransistors 3 l'a to 311. 

[0198] The shift register 8 is controlled by the resolution changeover control signal (MODE), and in the 
low resolution mode the high-resolution phototransistor and the low-resolution phototransistor both are 
. read simultaneously in each pixel, together with adjacent pixels. 
[0199] In the high resolution mode high-resolution shift register output lines 40a to 401 are successively 
made active to sequentially read outputs from the high-resolution phototransistors 31a to 31 1. However, 
high-resolution shift register output lines 41a to 411 for driving the low-resolution phototransistors 31'a to 
311 are always in the on state and the NMOS switches 35 as the low-resolution phototransistor fixing 
means are also in the on state in the high resolution mode. Therefore, the photocurrents of the 
low-resolution phototransistors 3 l'a to 311 flow to the power supply (VR), so that the output lines thereof 
are fixed at the potential of the power supply (VR). 

[0200] As a consequence, the light signals generated in the low-resolution phototransistors 3 l'a to 311 in 
the high resolution mode can be prevented from affecting the outputs of the high-resolution 
phototransistors 3 1 a to 3 1 1. 

[0201] A light signal read out of each phototransistor is subjected to current-voltage conversion in the 
signal processing circuit 30 to be outputted through the output terminal (VOUT). The resolution control 
signal (MODE) is also supplied to the signal processing circuit 30 and the signal processing circuit 30 
performs the addition process of the photocurrents read out of the high-resolution phototransistors 31a to 
3 1 1 and the low-resolution phototransistors 3 l'a to 3 11 according to the resolution. 
[0202] In the present embodiment the photoreceptive area in the low resolution mode can be four times 
that in the high resolution mode. Therefore, the reading speed in the low resolution mode of the present 
embodiment can be double that in a case in which the output involves addition of only an adjacent pixel, 
without provision of the low-resolution phototransistors 3 l'a to 3 11. 

[0203] As described above, the present embodiment exhibits its effect when applied not only to the 
photoelectric conversion apparatus of the batch reading method, but also to the photoelectric conversion 
apparatus of the sequential reading method. 
[0204] Embodiment 9 will be described below. 

[0205] FIG. 1 8 is a block diagram of a contact type image sensor unit in the present embodiment and FIG. 
19 is a block diagram of an image input system incorporating the contact type image sensor unit of FIG. 
18. The present embodiment is an example in which the contact type image sensor unit is constructed using 
the photoelectric conversion apparatus of Embodiments 4 and 8 and in which this contact type image 
sensor unit is applied to the image reading system. 

[0206] The contact type image sensor unit 50 has a sensor module substrate 5 1 , a light source 52, and an 
imaging section 53. In the present embodiment the light source 52 is composed of LEDs and a lightguide 
member for guiding light from the LEDs to an original surface to illuminate the original surface uniformly. 
However, the light source may be one constructed of a plurality of LED chips mounted in a 
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one-dimensional array, or a light source such as a cold-cathode tube or the like. 

[0207] In the present embodiment the imaging section 53 is a lens array the principal material of which is 
glass, but it may also be an optical component made of another material. The sensor module substrate 51 in 
the present embodiment has the structure in which a plurality of the photoelectric conversion devices 1 of 
the present invention described in Embodiment 8 are mounted in the one-dimensional array on a ceramic 
substrate. 

[0208] Further, the output terminal (VOUT), the main-scan resolution control signal terminal (MODE M), 
and the sub-scan resolution control signal terminal (MODE S) are connected to all the photoelectric 
conversion devices on the sensor module substrate 51 so as to be common to them. The photoelectric 
conversion devices 1 do not always have to be limited to that of Embodiment 8, but the other photoelectric 
conversion apparatus may also be applied thereto. Further, the contact type image sensor unit 50 is 
provided with source driving terminals 56 for driving/controlling the light source means. 
[0209] FIG. 19 is an example of the image input system using the contact type image sensor unit 50 
illustrated in FIG. 18. The image input system 100 of the present embodiment is equipped with a sensor 
driving circuit 101 for electrically driving the photoelectric conversion devices and light source in the 
contact type image sensor unit, a signal processing circuit 102 for carrying out signal processing of signals 
outputted from the contact type image sensor unit, and a sensor position control circuit 1 03 for controlling 
movement in the sub-scanning direction of the contact type image sensor unit. 
- [0210] Further, the system is configured so as to control the operation of the image input system by a CPU. 
The CPU outputs the main scan resolution control signal (MODE M) and sub-scan resolution control 
signal (MODE S), these signals are entered into the image input system, and they are supplied to the 
sensor driving circuit 101 and to the sensor position control circuit 103 in the image input system. 
[021 1] The operation of the present embodiment will be described below. 

[0212] The CPU sets and outputs each of the external resolution control signals in the high resolution mode 
(600 dpi) at their high level or in the low resolution mode (300 dpi) at their low level. Suppose the number 
of pixels in one line of the contact type image sensor unit 50 is 5000. When the resolutions in the main 
scanning direction and in the sub-scanning direction both are of the high resolution mode, after completion 
of reading of signals of 5000 pixels along a certain line, the sensor position control circuit 103 moves the 
contact type image sensor unit 50 by the distance corresponding to 600 dpi, i.e., by about 42.3 [mu]m in 
the sub-scanning direction and then information of the next line is read. This operation is carried out 
repeatedly to read image information of a desired document in the main scan resolution of 600 dpi and in 
the sub-scan resolution of 600 dpi. 

[0213] For reading the image information in the high resolution mode in the main scanning direction and in 
the low resolution mode in the sub-scanning direction, after completion of reading of signals of 5000 pixels 
along a certain line, the sensor position control circuit 103 moves the contact type image sensor unit by the 
distance corresponding to 300 dpi, i.e., by about 84.6 [mu]m in the sub-scanning direction and then 
information of the next line is read. This operation is carried out repeatedly to read image information of 
the desired document in the main scan resolution of 600 dpi and in the sub-scan resolution of 300 dpi. 
[0214] In the present embodiment the sensor position control circuit 103 can be constructed, for example, 
of a combination of mechanical components such as a stepping motor, a shaft, a belt, and so on. The 
present embodiment shows the example of scanning in which the document is fixed while the image sensor 
is moved in the sub-scanning direction, but the present invention can also be applied to image reading 
systems of a method for fixing the image sensor and moving the document in the sub-scanning direction, 
which is so called a sheet feed method. 

[0215] As described above, the image reading system of the present embodiment is arranged to be able to 
read the image information in any resolution efficiently by the optimum control of movement in the main 
scanning direction and in the sub-scanning direction of the image sensor. 

[0216] As detailed above, Embodiments I to 9 permit the optional setting of the resolutions in the main 
scanning direction and in the sub-scanning direction and attain the higher reading speed in the low 
resolution mode. 

[0217] Many widely different embodiments of the present invention may be constructed without departing 
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from the spirit and scope of the present invention. It should be understood that the present invention is not 
limited to the specific embodiments described in the specification, except as defined in the appended 
claims. 

Data supplied from the esp@cenet database - Worldwide 
Claims of corresponding document: US2003020000 



What is claimed is: 

1 . A photoelectric conversion apparatus comprising: 

a plurality of photodetectors arrayed in a main scanning direction and in a sub-scanning direction; and 
resolution switching means for effecting switching between resolutions by selecting read signals to be read 
from the plurality of photodetectors arrayed in said main scanning direction and in said sub-scanning 
- direction. 

2. The photoelectric conversion apparatus according to claim 1, wherein said resolution switching means 
effects switching between a first optical resolution and a second optical resolution which is 1/M (M is a 
natural number) of the first optical resolution, in each of said main scanning direction and said 
sub-scanning direction. 

3. The photoelectric conversion apparatus according to claim 1, wherein said resolution switching means is 
activated by a resolution changeover signal outputted from resolution control means. 

4. The photoelectric conversion apparatus according to claim 2, further comprising fixing means for fixing 
a potential of photodetectors from which a light signal is not read out, out of said plurality of 
photodetectors when said first optical resolution is selected by said resolution switching means. 

5. The photoelectric conversion apparatus according to claim 1, further comprising conversion means for 
converting charge outputted from said plurality of photodetectors, to voltage. 

6. An image reading system comprising the photoelectric conversion apparatus as set forth in claim 1, 
driving means for driving said photoelectric conversion apparatus according to a resolution changeover 
signal, and processing means for processing output signals from said photoelectric conversion apparatus. 

7. A photoelectric conversion apparatus comprising: 

a plurality of photodetectors arrayed in a main scanning direction and in a sub-scanning direction; and 
control means for selecting a signal to be read from said photodetectors arrayed in said sub-scanning 
direction, in accordance with a resolution in said main scanning direction. 

8. The photoelectric conversion apparatus according to claim 7, further comprising fixing means for fixing 
a potential of photodetectors from which said light signal is not read out, out of said photodetectors arrayed 
in said sub-scanning direction. 

9. An image reading system comprising the photoelectric conversion apparatus as set forth in claim 7, 
driving means for driving said photoelectric conversion apparatus according to a resolution changeover 
signal, and processing means for processing output signals from said photoelectric conversion apparatus. 

Data supplied from the esp@jcenet database - Worldwide 
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•/ hX-f y^-1 2(CT D-fe y hL, <X(C2S^BC0>'7 

M^^'x^aj7Jta9-2*<i&ff-ri>. ^^ia^isf^^ 

I*], aiJ^iE^t i>izmm&6 oodpi tf$mx'$ 
h. 

[ o o 2 4 ] mz, mrnmmm^- (mode) t^-i 
u^vcoms. ®m&.m&%.w<owkx_^®.x-hhuMo 
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?8<cTli&£il£iJ;*)|gl Olcif^ifcSix, ft-^jaiiH 

88 1 1 Tfi^syisftfcf*. aj^sg^f v out A^m^j 

[0025] 49EMB0S(=«»^Ta % iR&fl&g*- h'co 
i'? hUi''X?8«i2IBSt'Oj!E^SET&m 

L-cv>&„ -t%b*>. lmmscom^-ttx. IBS 

^ ffi^lg 9 - 2 1 ^'IslB^Ciftf^-l, . 
[0 0 26] t«a. ^MitiTJitSSl 0£l>-te y hx-f -y 

^1 2Kt'jt7 m. mz2wmmm^t tx3wm 

^'x ? tfc^tS 9 - 4 i A^|5]B*{ci!j^& t^oMttZM 

nmm^m^thL^xmom-r. z<?>m-&. m&mzti 
1*1. MfWifob hizmmm 3 0 0 <a P i &mmx'$ 
[0027] ^tmB<oxMS£8mw<?>im<Dwnm 



[00 28] 

R= 1/CPDXGSFxCT / (CT +CH ) X GAMP 

ZZX\ 

CPD : SftSBSfi (* Y 2<T>y- hg&ftco® 

A) 

gsf : y-x*ory-f > 

CT :««fSi 

CH : ftjiajTJlS^fl 

GAMP : flMHSUgBSM^ V 

[00 29] 3ttii^Vp{i»:5t:5:ffluT|g-r>fc 

[0030] VpocLxSPDxts XR 
ZZX\ 

L : m(tLffim$>tl 0<7)ASt3fel 
SPD : SftffiSflt 

[0031 ] LfctfoT, A&btfi. y-X*D7y-f 

iz^ftwm&ffflts (i, 

ts ocl/ (LXSPDXR) 

ocCPD/ ( SPDXCT X (CT +CH ) ) 

[0032] iiiT. *mtmm8.tsm$;mfiiz&(i&-m 
ft^m&vivcvftiiit)£ft&tzibi,Z'ii^%wmmffl 

[0033] 
[fSll 3 





■ f 






CPD 


4 0 p F 


4 0 pF 


5 0 pF 


CT 


5 p K 


1 0 p F 


1 0 pF 


CH 


5 pF 


5 pF 


5 p F 


CT/<CT+CH) 


0. 50 


0.6 7 


0.6 7 




1. 0 


1. 0 


1 . 9 


mutism 


10msec 


7 . 5msec 


4. 9msec 




1.00 


0.7 5 


0.4 9 
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[0034 ] =5:fe, ^mmmmizto^xa. $mmj* 
-is*yy-izm^&ytm$m$iW.zmiz* > i?x\ / ->hi)<. 
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6. 

too 3 6] $^>tc. 44aurauc«t^Tu. f&mmm 
[0037] immm 2 j 124 i£^f&8!Baft«x 

-b' gfl<OBI?ffiflti§0 N I36ti^m^}&^Bf*K04BS 
fcWCte, KJB«JgB#l 200dpi, fiMft&«6 0 

od P icomm&tyiomtmm&^'t z>mmm4j*-is 
[ o o 3 8 ] H4 iz&^x . xmgMSiS i mmm 

mm^ftm^m 1 , m2, mN2MflB»ft»B»fc 
l^sl, s2,- ( sN*\ ±^Kfi{;Xr 1. g| 
^^ffijCCY r 1 <Ot>^TgSB£ixTV^ *HJfe^ 
JB^*5^Ttt. SflfMB^O^M^l 200dpi, 
{$MiglJgm<OMmmW6 OOdpitWfc^ 
Xrl=Yr 1=21. 2^ 
Xr 2^Yr 2^4 2. 3// 

&%&¥ml. m2, ■■«. mNM«Mfflf«f 
si, s2,-, sNWB1^3BW»KflJ l )8li#a2 1 
-1, 21-2, 2 1-N£;frLTJg^£ixT;fc 
0, *>o, BJ$3E»«ffiflJ0«i#a2 1 - 1 , 21- 
2.-, 2 1-NttK«JK»J»<l^ (MODE) (C«tO 

[ 0 0 4 0 ] 4fc. ^(O&cOCO&ftmTT'ytWgmZtl 

ft. ffi^iSH 1 (Vout ) iOtK^it&o 
[004 1] H5te04+Ob-b' SBoBrffiflKSHT 

kc&p* ffimizmimztthmfSLtLx^z. 
[0042] mmmm^ytm-Tm t &mm&m%ftm 
irstu. m^mmmmm^m. (fe^x>r 21 



r^ssi^u* (otx) tz.t^xmmi&j&m&ftm^m 

*£2 0k:S£i*£m> o 
[0043] ttz. MODE^'Q- 

v f - 2 1 * 0 . Ift^ft L^nVUX ( <D 

TX) fcJ:oT*»fWffl5S3K^mfcl^aflWg^ 

^ s kT&w/mztLtiyt** yr^o-f^/f 

[0044] [36 fcL H4aiXH5tC5cTS3K* ; FS:« 

mcowm^co^m^Lx^o . mnwmiz^xit 
«*ltv*4. uxt. m6zm^x*mmm<nmft$: 

[0045] *mimmz&*yctii. Mm&mwm^ 
(mode) ws\ju^unm&temmmm*:-h\ m 

&)%.®lWm^ (MODE) **u— ly^Ucom^tf&miSi 
[0046] JKttjK&JftMg^ (MODE) #y\>f L^/U 

TTnizxytwsmztitzit** y r»4iss^-f ^2 2 

[0047] -f-LT. 3t*^'J7liy-^D713t 

Of£. y-fe-y hX4 7 f7t70- X-fV^T Oa- 

x^8(crjii»:ft3iai^i8i o(cij!^ffi$n. fi-wra 

[0048] 5r*K #HteJ&®(C;feV vt . 
y^yf 1 2tcTy-fe«yhL. <>:(C2B*B0^7 

hu> ? ^^aj*H9-23& 5 »frr& # cioid^ts^^ 

0k ^J^E^rr^] ^ ^(Cft?«Jg 1 2 0 0dpi s^lBHT'S 
[0049] S®j^©JfflJfi^- (MODE) 

m t fSM&mm&ftm* s t fr^ytm^tfftiiz tth . 

ies»$*i^**^yr«, |sj»«cy->c*Qri 3* 
ftLxtim®&6izm*thzti&. 

[0 050] ^coflc. ';t7h^7f7T'7D-f^ 

yr?4 7*.-i;3>m®2o$:v*>yhLtzik. wis 
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fizltmmi. is? hu>-'x^8(cT«H»:^jiaj^l8i o 
izm*&2i\. {f-sp-sagass 1 1 re^JBHSfifctt. 

tt^ig^V out frt>&j}Zii& . 
[005 1 ] *3fcM0B9Ifc:fcvvai. fiMISt- h'tf> 
^7 NU^^8^2Mlg-roJl<^3E-f-^^ 

fcLT^s.-r^^.. lwrnmnm^ttx. imm 

^Jlt 1 OSr'J-lry hX-f yf-1 2(CTl/-tr >y h U 

- 3 1 4 Bifig<7) 7 bU if 7s 9 iB^tS 9 - 4 t * { |3l«J 

[00 5 2] dOi5£IM|s£«*B*<75K*fflL*T 

-H^Mi-i:Sr9. Mt*Kd. IiJ^lSltttiS 
M600d P i ^'*ST'# h . 

[0053] ^mw&mizm^x . t&gt&gjHgftsrf 
[0054] *i^ig?g®c7)3tm^^atc*itti»mam 

[00 55] 

R = 1/CFDXGSFXCT / (CT + CH ) X GAMP 



CFD : 7D-f< y^T-f 7 jL-^'g VgC^fl 

GSF : y-xtfory-f > 

CT ifi^SS 

CH : ftiltttfjtg&fi 

GAMP : ft-^sasiHiBgs^ > 

X'hZ>. 

[0 05 6] 3l£tiJ^VpJ±<fet^fflt^Ta-r^t 
tfX'th. 

[0 05 7] VpocLXSPDXts XR 

zzx\ 

spd : gftgrnm 

X'frh. 

[00 58] Lfc^t, AMftA. V-X*nT74 

iztg^zwm&fmts (±, 

ts ocl/ ( LX SPDXR) 

ocCFD/ ( SPDXCT / (CT +CH ) ) 

[0059] bit. *mm&m&T/m#&Wiiz)iv&im 

[006 0] 
[^2] 





K 






CFD 


2 0 p F 


2 0 p F 


2 0 p F 


CT 


1 0 p F 


2 0 p F 


2 0 pF 


CH 


8 pF 


8 p F 


8 p F 


CT/<CT+CH) 


0. 5 6 


0. 7 1 


0.7 1 




1. 0 


1. 0 


2. 0 




1 Oms e c 


7 . 9msec 


3. 9m s c c 


etftp*ra*i*tit 


1. 00 


0. 7 9 


0.3 9 



mvmmmtfi. wamftoo. 4 9mx'h&tz#>. 1 
? -i >h tz 0 (omai 9 B#ia sr^ 2 (g^&K-r ■& w t # 

[0061] cmtmms d B7i£*%ttiB!st£>£«K 



h 4wm-ftc7)wmi£}8$mx'hhtf. miizu 1 a^<7>^ 

[0062] WT. 127 £fflt%T*g!|£Jglgc7>tSf££ttt 

[0063] ^^SUBJBKlfclvnj:. ±7ga£8?t&J&$iJfflI 
(IW? (MODE_M) . it££K«£M9lfi#tt?- 
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<MODE_S) SriSft, tecO&wmx.&fr&Zj: 
[0064] *mtm®lZ&^Tte. 3i7&&3ft3.TfBf] 

[0065] xmrnmizis^x . ssssotipfi 



t^M&gBScoBH&JgS: 600dpi. ffiBSi&glSoft? 
3 0 0 d p i'fcR£Lfc£ JaWiHM0BIB2 fc 

[0066] 3f^»®{CtJ«tl,M^0Jffllfi^tM» 

[006 7] 
[^3] 



<MODE_M) 


ftftiK«]»ffi* 
(MODELS) 


£££ 
M£ 










H 


11 


6 0 0 
d p ) 


6 0 0 
d p i 


L». 0 


5. 0 


H 


L 


6 0 0 
d p i 


3 0 0 
d p i 


2. 5 


5. 0 


L 


II 


300 
d p i 


6 0 0 
d p i 


4. 0 


d. n 


L 


L 


3 0 0 

d p i 


300 
d p i 


2. 0 


4. 0 



m 3 iZTjk-fJ: o iz , #3Stt^Hg<93fc^&3SS«. ±j£ 

[0068] c mmmA 5 as totetiuBiiroxttx 

[0069] *%JKHBtt. S3KS^t LT. AMME 
ffl* h b 7Vy'X 9 3 1 a- 3 1 1 <KB?®«ffl* h 
h5vyx^3 1' a—3 1' I imftt>tlX\^h. Z. 
ZX\ &cot5COC7)*b YvV'J7,9 3 1 a~3 1 1 „ 3 
1 ' a~3 1 ' ltt, £j&£*ftRT^fl7£&?j\ti}lZ3 0 
0d P i<0ftft6iKT-ieS?fLTV>S. t!t* { -)T. 

»mSB*»C3 0 0dpi. 150dpii 
=SrS. 

[0070]iit. *5WtJ<7)cO^®Jgffl* bh7>iS 
X?3 1 a-3 1 1 RX/i&MiMiJ&m* h V^^itX? 3 
1' a~~3 1" I IZli. Wh-\£LX4 y^-3 3a~3 3 
1,3 3' a-3 3' 1 **RW6*lTiS»). .Ift^ti^ 

ybuisx?8t,z£*)m<mmzti. nmm&m*bh 

^31' a- 3 1 ' 1 *>#USS£fliJcHE*a}-*-. 
[007 1] y7hU^8ll »Aft«]0tA^M« 
fi^ (MODE) «k 9$"Jffli£ft. fKfl¥<&£B$t;:»i;S8? 

torn**. mnmrn^^xmrnzm^ta^. 



@SS3OtcJ:0ma-mjEES!tS$ix. iHTjSSB^ ( VOUT 
) XOlUJlZixZ,. 4fc. ft^a(l]lf83 0(ct»M 
£3HJ8?fI^ (MODE) MtfcgtcJEtTiS 
ftf&SJB* hh7 y 3 1 a~3 1 1 RVfflgWlg. 
I*hh7Vy'X^3 1' a— 3 1' I ij^m^Hi^h. 

[0072] ^M^JgCcfci^Tfi. ffiy»<£Jgl$<D§3t 

mt«sjs«s^p<04 <stc-r & i t tfxz h . LJt**o 

t. WIffl*hh7/yX^3 1' a-3 1' 1 Sr 

lt. m*n*)mfg£2feizt&zttfx'%&. 

[0073] a±Sm Ltz± o lz . 43g&E»Btt-*gK 

[0074] nmmrnm 5 d hi 9 ti*jis6^®<07tm^ 

a - a • gPtfOBrffi^itia. 12 1 1 li%M£Wigi&\*i<7>4 

wm-»co%ftm?<Dmm\M\ffimx'ft&. %ts. *mm 
miztewxit. sdffiM6 oodpi, mw&&&f3 
oo dp i <r>Mmmw9&£mm$:ii-t&®mm4 x- 

[0075] 09tC43^T. ^«^Jfi^ai tt. 
&m$:Jtm^m 1 . m 2. m N&t/ffifg®S^3t 
^sl, s2, sNtf, ^TtdSc^rfalCX r 1 . ©J 

JSCtJV^TJi, ^8?®gB$£7)IB^ J g*i6 0 0dpi. ® 
^S^S^S^'3 OOdpitij^rt. 
Xr 1 =Y r 1 =4 2. 3ju 
Xr2^Yr2^84. 6ai 
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too 76] H(DH(ocommi,zm-rh^mmmm 

gftm^m 1 . m2. -, mNS.l/(5MtgJKffl^ii^ 
si. s2, ••. sNJi;IiJ^lEfl?ffiJK<Dr)J«^¥a2- 
1. 2-2, 2-N£ftLXWJ&4X'mm2tLTt> 

fr~o.mi&£m\giig.m*)®i-*®.2-i, 2-2, 
- . 2 - n . Rt/t&Mmi&m$:ftm?w.Q.mtt® 2 - 

-1. 2' -2. •», 2' -Nti»«S$iJ8ilfi-^ (MO 
D E ) St/^g^Wfi-^cOKSefl^- (MODEB)t 

[0077] $ £>{C. fe^fc<7)c7)S3t^T-7tm^m^ 
ft^fi#tt«9*TOtfjfelE*« 3 C T MM $ ft 
ft. itilWF (Vout ) J:0ai^$^t.5. 

COO 78] 01 0<iH94><Da-a' gPOtffiB^jtH 

{£Jg&Jgffl§3fcS^s{i x P * / n - *h 
shh^4--H«XM»-£p* fSifS<y)JSJffllCn-®ii!<£ 

[0079] HSff&gfflgftS^m fc iKftfgtgfflSftS 
^ s li . ffi|g4 0 81 t^m 2 k L 

£>. ZZX\ EH4tLT<i. tzkiLif* T/US^A 

M&<o*mfry'x3*At,z&\,^xm^^ti&%iiim 
mtm^&zktfx'zz,. &tz. ^mmmmiza^x 

[0080 3 01 Ui09, HI 0O4Hfg#c0^fiffi|l] 
8&mxh&fiK mi l{~{ilH^t7)^«(5]S&^5:@^ 

[oo8i] xmmmictswzit, tgmsmmm^ 

(MODE) tfu-V'<.)\,<7>i&&\£&M%Jg. : £- F , ft? 
«S©]fWft"^ (MODE)*W u^vKOif^-telKftfti 
K t C 1 1 LX . 

[0082] mmmmmm^ (mode) #o- 

8tfe^NMOSt-7yx'x^2l^7«®t : 5:5. * 

Tm<D*k%&. TmMmmm&ftmTmizxftwscmz 

tltiytmmtV-XTtar l 3 5r^LTR^a6(C^ 
<^tii£fx. *cOf£ % 'J-fe y hX-f - y f-7T-^W®SfflS 

ft. K^fi6»Cf3?^it5^fl^3tfl^i. y7HL/y'X 
?8CTJR<fcftjiaj;*JtSl OtC^ai^ix. (I^aiHl 

s§ 1 1 T'ft^MasfLJtft. ajTiig^v out *^a5^ 



i o o 8 3 ] =jcfc. ^mmmiz&^x . ©&?&«*- 

F«Wte. >-7h L^x? 8{i-B5g-To)iH»:^3E-r * 
flMi LTf>&. -r=6r*>*>. 1 S^Bc0^7 YUVx? 
tBTlHS 9 - 1 #»fe L , -f-coft, itfflili7Ji8 
•y hX-i y^-l 2tCT'J-fe y »TtC2H^S0^7 
V\siS*9&1M&9-2t>mW-th. Z<r>£ o%m&£ 

mmm<nm*-\hL&x-wtTm- . -rco*^-. 

(*K SiJ^3iE^ri«ni: *>tcft?<SJg6 0 0dpi A*|gg-c-£ 

[0 084 ] dcoiS^^-Hictj^TJi. mmmm 
m&ymTszimiRymkLxi^ijK -ft. tyg® 

SfflS3t5t^m{2S^#KT-^ I.NMOSX>f7f2' 

^itii® ( vr ) commzmmzti. imvuxmsem 
TsX'ftm&mztitzttvoTteVR ^tih. 

utetrnti-i z t wx'$ & . 
[oo85] mzmm^mmm^ (mode) avw \, 

^U^Oit^-, SfI^Sfg^«0J«i.#gT'*SNMOS 
h7>^i!'2{i^->'^i:=5r'5. a>offl$?(&£fflg3fc 
SH t «t4ffl^^S'C* SNMOS^ 7 f2' 

[0086] ^ffPtS^KfflS^^ m&tf«#tftgJS§ft 

T 1 3£:ftLT«^»6{Ctf^aj£*u -ecOft. 'J-b 
'^^■^7 T'^^JKfflg5K^^ mRViBMISi&m 

>-'^.^8{cT)ii»:^5iiii^iai otcss^ttj^^, ti-^ja 
aiUSS 1 1 T«#«MISilfc». &JJ%F?V outH 

[0087] aj^St^/BtCtJ^TJi. tmmm'e- 

^7hl-^^8Ji2®^-ro)iI»:^3iE^SI»(£ 
fcLTV^S. lM^BcOfi^-t LT, 1H^ 

[0 088] -f-coft. itiiSb^l 0^'J-fe y y 

fi2ct'jt7M. mz2nmsm^kLX3®m 

B<T>=yy b Uis*?Qtf)1&9 - 3 k 4eigB<7)>-7 
^ ? iii7lf.fi 9 - 4 t A^PI^lClif^rs fc v% o wfltzm. 

^mm<7)m^ibLtx-m' f )&-r. ^as?^ 

ft. ll^3lE^-l6]i: t,tc^mS3 0 0dpi *>'H3^x-^ 
h. 

[0089] ^rfe, *^S(yg@(cfcv^TJi. §"J^Sflf® 
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2' tUNMOSh7^^?:ffl^TO^ft. §4 

fi-§- (mode) s-bhv t&mm$im&%.m?m&ffi%. 
^S2 • mwm^t Lxmmmmmm^ (mode) 

<?>%Mm*T (MODEB) £fflWO*s. 

[00 90] mmmmmtm (mode) iz£-,x<m 
^mm^m^stfimm^tLx^m^tizu. mum 
m^m^mm.m^&2' tmmm^mt^*). mm 
&%m&itcm?stfmiRZtix\,^^®£!,zi±, &mm. 

&mx'hhtz#>^ m^mmmm y )^x.^f9t2mf : ®m 

<i, zcvfflwm^mmttiKwzKfrLx^&'j&mtf 

[oo9i ] Ltztf-?x, fztm. m^mmmmo 

=f m(5ii^#S2 - *>'pmo s y7>i?x?xffi&.zti 

m%ytmTm&gife^&2- im-^mmm^m^h 

[0092] ttz. *mtmmiz&^xii{8Mmmm$: 
ftm?m&.®fe^&2' izmmzti&mm (vr ) tt 

m^mov-t-v hmmt*&LXi>m£>^\ 
[oo93] wt(c, ^mmmmiza^x . mmm&m 
%ftm?szmix\,^\,\ mkvMm&mwittt 

too94] *mimm<7)X:W3mmmi,z&w&miiLm 



^X$i-tZttfX'£&. 
[0095] 

R= 1/CPDXGSFXCT / (CT +CH ) X GAMP 

GSF : y-**nT>M V 
CT 

CH :^iitB^)l8Sfi 

gamp ■.m^wmfa&yjv 

X'hh. 

[0096] ttz, ytftJivpird&zm^xm-tzt 

tfX'ZZ,. 

[0097] VpocLxSPDXts XR 
ZZX\ 

spd :&Ktmm 
x-hh. 

[00 98] L£**oT. A&ffti, y-^^DT^M 

>.z-gm%mmmts {4. 

ts ocl/ (LXSPDXR) 

ocCPD/ ( SPDXCT / (CT +CH ) ) 

[0099] ^mmB&vfe&mnz&ii&iik 

[0 100] 
[^4] 











CPD 


4 0 pF 


4 0 pF 


5 0 pF 


CT 


5 p F 


3 0 pF 


1 0 p F 


CH 


5 pF 


5 pF 


5pK 


C1/(CT + CED 


0. S 0 


0.6 7 


0.6 7 




1. 0 


1.. 0 


1. 9 




1 Oms c c 


7 . 5ms e c 


4. 9msec 




1.00 


0. 7 5 


0.4 9 
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[0101] *Hi6^©{c*JV>Tti, $mW4X 
B^e-yf-*^— SI 0AtT'ffiS$h.T^^^h3t^ 

i o i o 2 ] a*. S3t^iianfflojtm^«iiis<7) 
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[0 103] ZblZ. *HSfe«S^foV>T<i. f&Mi&g. 

<m®&f%com<&&tf(simmim<?> 1 / 3 <r>^ 
t> , {&mw£m i g%.m=F s cos>m&fj\inc7>* # s £ 

t 0 1 0 4 ] C^S6Jg®6 ) 12 1 2ti*!!ifcMlU7)ftm 

2(?>b-h - unmmikm. mi 4\±ytm$mmwft 

tmmizti^Tu. 200dpi, {&mm 

a«f6ood P i 0)ffi&mw vwiimmtt-tzmmm 
-ix-i;* ytm^^mmmiz-o^ ^xmmr & . 
[oio5]0i 2(cfcv^T . Kwszmmw 1 mm 

aSfflfjtlfml, m 2 . mNSl/iMMfflf 
3fc3gTsl. s2, -. sN*\ ±7£3E/jft{CXr 1 „ 
I«)^3E*|6](CY r l<Ob- xf-TieS$ixTV^. 2fc3dfc 

mmizti^ra. mMmm&fcommmtf 1 2 0 0 d P 

i , {8.M®.lg.&fC7)ffimm<6 0 0 d P i X'bttzth. 
Xrl^Yrl^21. 2u 
Xr 2^Yr 2^4 2. 3u 

[0106] t5cr>&cr>cr)Wmt,zi5l-f&-mM1&mm 

%xmTm 1 , m2. -. mNRViSMimmgxm? 

si, s2. sN(iIiMac»«^'3Jt^^S2 1 

-1, 2 1-2, .... 2 1 -uzftLxmmztixts 

0. AO. »J5££H«J0KI!D»£#«2 1-1 . 2 1- 
2. ••. 2 1-Nt4JBflUtSiJ»e^ (MODE) fcriO 

[0 107] ffiUSgiSffl^S^s 1 , s2, 

1. 21' -2, 21' -NZftLxmm (VR ) 

izimztixti o . fflai?®£fflS7^^{iEi5gif s 2 

1' -1. 2 1' -2. 21' -NttflraUKHUPfg 
^ (MODE) ORigfl^- (MODEB) IZ «fc 

[0 108] fcOt><Oc0^7t^r3tm^SiX 

tu^^(vout ) xomjjztih. 

[ 0 1 0 9 ] 0 1 3ti0 1 2 +<7)b - b ' gS^PffiliJS 

nM^^h^vy^s-Yx-^^ixx^h. *m. 
xmi*toz&Ktfn®m:ftn^m&tts:h. *n 

■v 'J7li7D-f -f >^7-*-f 7j.-y 3 2 0 i: ^ 



&p« ^{cSEiI$ix&«5«i:LT^&. 
[0110] ^MSfflS^^mtffi^^jKfflg^lg 
^st(±. liJ^^¥t6Jg©JtiP#K «6HU-f -yf-) 2 1 

RAiBUW.* (OTX) »^J:-»TW»fMEfflg3iaR7-m 
W^Oft* -V !)7A 5 7D-f -(y/fOi-ygVf 
«2 0tlK^$ix.|». 

[0111] MODEA^o-u^uco^-tJilS 
iMX-Y •/ f - 2 1 t & 0 , ^ffi L'WX ( 3> 

TX) Ic J: o Ti§»«£JBg3fc3rp m fc (K8?{£j£ffl£-ft?g 
TstX'ftWSmZtitift*-? V -< y^-f 

4 7 i->-' 3 y^2 OtcKaSSft*. 

[0 1 1 2] HI 4(±I31 2, Hi 3<7)4S§5s#03Hl 
®8&mX'$> h H 1 4 tcti 1 H5{i<75#{ffils]8&W*£l2 

^tTfc 1 ?, mnmmiznixii&mLx^^h . jjit, 

[01131 2f^Sfe^StCfcV>T{±. ISt&JgilOTfi-^ 
( MODE ) tfvvf K/K»5*^«»|WIIK*- h\ jff 

&£$iJ8PfI-*5- (MODE) * J o- Kypco^^-iifflcMfil 

St- H i: J: -5 iz LX US „ 

[0114] mmmmrnm^- (mode) *vn^ ix^u 

TmizxitwsmztLtzK** 'j r\mmn -,^2 2 
* -ft vx a - v Mm t j^mmizms $ ti h . 

[0115] %LX. Mt'J7«y-«n71 3T' 

s.i,zm^tii^titzm^ii'>y huzJx^8 izxmv&m 
ttiiimizmx-iiiZix. ft^-spims&i lx-m^ws^n 

tZik. tH7)WVout*>^$W. 
[0 116] ZcDbZ. PMOS^'f 7f21' <i7f> 

«»T*6fc«>. i&mmmm^m^si.zx^m^m 

tifcyt^-v 'JTIJPMOSX'f y-f-2 1 ' 2r^-LTm® 
(VR l/o^ftfi*. L^t, (SM^m^m^s 

zm\-thzti} i x'%&. 

[0117] ^rt>» *HSg^JS(cfe^T. iS^filSt- 
ffi7Jl« 9 - 1 L , ^jifcB7Jf« 1 0 £ D -fe 

wjx9$,j}&9-2t>mft^h. z<r>£o%mwz 

Skfcmmcr>m*-&L&X'&9'&-t. Z<r>t%<&^ ±J&fcti 
ft, S>J^3S7fftfc t OS<£g 1 2 0 0dpi 

[0118] &{cft?{&JKfcJjHlfI-S|- (MODE) **o-U 
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[0119] *«of&, y-tr y t-x-r v?-7X'*r-v/u& 
*&-rs. — 6 K^mstu^ff-^ >- 

fi-fjaaOJg i i T'd-f-*!US£*U:f£. iJWjSg^v o u 
[0120] *l?J£^S{c;ioV^-C«i, <K&?{&£^- HO 

hui/x^8«±2H^^oii»:^s-rsm 
£LT^&. -fS:^, 1 SmSOft^fc LT, lBf!5 
B<7)~>7 hUiSA?ftj}®.9 - 1 fc 2ItlWy7H/ 
^^!lJ^|g9-2fc^'|3IB#tiSf^L. Jtii* 
^J*S1 OSrU^ y yf-1 2 ClT 'J -te -y h U iKC 

2mmsm^-t lx 3mmsco>-y vu=j^\^-nm.9 

- 3 t 4 Mm B CO v 7 h U i/X 5 9 - 4 t * { |HI*f 

[0121] ^cOid^riiJ^S-fi^SS^K^aiL^T' 

M600dpi tfmiX'Z- h . 

[0122] ^mtmmco^.^mmmcommcr>mmm 
isjt, f&mm^m^m^s^smx^^m^&m^ 



[0 123] 

R= 1/CFDxGSFXCT / (CT +CH ) X GAMP 
ZZX\ 

CFD: 70-f^>/f< y^-is'a VgfS&fi 

GSF : y-x*or^y 

CT 

CH :*3Sfcb^tt§fi 

gamp : «-9«sm»**w > 
xhh. 

[oi 24] ztz. ytth^vpir<x^m^xm-r^k 

VX'Z&. 

[0 125] VpocLxSPDXts XR 
ZZX\ 

spd : ^msm 
xhh. 

[0 126] Liztf->X. Aftf3t». V-X*DTN 

ts ocl/ (LXSPDXR) 

ocCFD/ ( SPDXCT / (CT +CH ) ) 

[0127] KIT. *SUfe^S&^*StritCfc{t&^ 

[0 128] 
[JS5] 









H 


CFD 


2 0 p F 


2 0 PF 


20pF 


CT 


1 OpF 


20 pF 


2 0 pF 


CH 


8 pK 


8 pF 


8 pF 


CT/CCT+CH) 


0.5 6 


0. 7 1 


0. VI 




1 . 0 


1. o 


2. 0 




1 0m s c c 


7 . 9msec 


3. 9msec 




I. 00 


0.7 9 


0.3 9 



m5 J: 9, *»£^.©OTtHI^^M<7)S3t^(i. IE 
?^WIfi$fSWf£*i$1fr<0 0. 4 9fgt'?>&^» 15 

4 o com*®. >)&fm£#)2 femmiz-tz z t a<x- 
m&commmzts^x#3;<,zimx'h& zttfhfrh. 



[0129] cmsmwn d m 1 s^nsgj&fgoTfct 
^mit^co 4 wmftcr&x&^mm^mx'h h . 
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[0130] WT\ 0 1 5 £ffl^T#5!JS^i«DiW£ 

[0131 ] *mtmmt,za\,^-ai. ±j&mm£mw 
m^ffi? (mode m ) . Mfi^mmmmmm^iQ^ 

(MODE_S) £l£tt, ti<r)ticr><tf&A--&*y*k< l zZ. 
[ 0 1 3 2 J *ftmmc*}t\TI2. ±j&£fjfoRV8H 

fc3:&j:dtc*?jj££/vcu.g>. zzx\ m^mmm^ 



mmt. mygmmmfflwm*? (mode_s> <w*m 

m*§r (mode s b ) tm^x 

[0133] ^mtmmiz&^x . m&szmwm 

x/mm^^fcommm. £ 6ood P i, &mmM^m 
imz 300dpi izmfeLtzz tmnrnmrnm? t 

[oi34] ^mmmmiztuf^mmm^mm^tmrn 
&comm&x/ 1 7^ >*>tz o<om&-m nmmcntmmz: 

[0135] 
[£16] 



(MOD E M) 


(MODE _S) 


Mim 




l**l$t0)£l£([Dsec5 






H 


H 


6 0 0 
d p i 


6 0 0 
dp i 


5. 0 


5. 0 


. 1) 


L 


6 0 0 
d v i 


3 0 0 
d p i 


2. 5 


•6. 0 


L 


H 


3 0 0 
d p 1 


6 0 0 
d p i 


4. 0 


4- 0 


L 


L 


3 0 0 
d p i 


3 0 0 
d p j 


2. 0 


<1. 0 



tfx-zh. s^t, mmzmtitmLx. mzmfe&fi 
ftcommmB&fcomtm 9 mmzmmt-t & z t a>*t-£ 
s. 

[0136] C^M^8 3 0 1 6{i2ts^lS6^Stf03tm 

[0137] *i*sffly&«g«, s^ift^t lt, mmrng. 

h5>>-'X^3 1 ' a~3 1 ' 1 &Mklft>tLX^&. Z 

zx\ n<r>a<r>^YYyy^x^3 1 a— 3 11,3 

1 ' a~3 1 ' 1 tt, ^3E^rrfilSUliJ^5lE^tfiKc3 0 
Odp i^OIST-IH^^ixTV^. Ltztf->X. *H 

3 oodpi, imm&mz 1 5 0 d P i t 

[ 0 1 3 8 J i fc . fcOfc^iSftfffigffl* hh7Vy 
^3 1a-3 1 I &tttKB?&.gffl* h h7yy'A^3 
l'a~31' I (CIS, ^ajLX-f ./f-33a~33 
1. 3 3' a~3 3' \tfWiVhi\Xte*). .Ifl^li^ 

v 3 1 a-3 1 I RVi&Mm&m* h h 7 

3 1 ' a-3 1 ' 1 OftflKSSrWiKM**-*-. 



[0139] >-yhui;x?8it, Mrngzwomtrnw 
ft-f- (mode ) izi. offlwzti^ fommmmzimm 

[0 14 0] tiz. KB#ti, 
7hUiSXftiiJ)1ti4 0 a-4 0 1 * J «»3i»feU ^» 
C£J£Jfl*h h7^^3 1 a-3 1 1 cOtU^S-(i»:S? 
*aj"f#, ffiSfffigffl*hh7yyX^3 1 ' a~3 

i ' i zmwrt&imMigtmm^? bu->'x^tsi^m4 1 
a~4 1 1 u&m*yvmtKc*). i&mmmm* 

1 ' a-3 1 ' I <r)ftmWUZW.m ( VR ) tfi^l 
ttiiTOK ( VR ) ^«fi(cS^$itS. 
[0141] L^*^T, SfiSmSt- KB#(c{RSI^jg 
I*hf7>^3 1' a-3 1' lX'ft±L?Z%m 

ntfMmigL&m*- vh^y-j^^si&si 1 com?) 
iz&mztrt hzh *m\x-% h . 

[01421 #^r<^* h h^^^^^^if^ttl^il^: 

aiuss 3oc tmmmmmm^ (mode) 

^i, 9&&&lzmtX'MMWKm* h h7>^*x^3 1 a 
~3 1 I RlfiSMISlfMfflft b 3 1 ' a~3 
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t 0 1 4 3 ) *mffi&Blz&^Tli. ffly»®J£B5^§3fc 
®Hii^®S^O4fgtc-n> < Ii:^T^^ 0 L*:tfo 
ffiSIMJSffl^ h 3 1 ' a-3 1' 1£ 

[0144] JJlJbR9IUfc <k 3 tc. *mtmmi±—tSISt 

t o 1 4 5 ] tmtmi&9 d 0 1 7«3j5*ssjgs(c*5*t 

to 1 4 6] ^iS^M-S^V^- y h5 0«i-feV 
^S/*A-yi«S5 l k . 5fe»#R5 2 % fcm#&5 
**HWIKc*JV^Ttt, #**85 2fc 

coi4 7] 4*:. *mmmtz&^xte, mm^m 

^{"jrh^y^^^-JUmmS 111 -b^S -y^^M 
Jb«c^ltWJB8*c*Lfc*«W03lfi1Ba»KBl 

[0 148] s^c. aj**B^ (vout ) ai/±«aa» 
®s©ifflifi^ffi^ (mode m ) . m^mm&mm 

fiWP (MODE_S) fcL *mya-;««5 

i ±o-r^r c7)7tm^^s^jitcj§^$ nx ^ & . 
izttz. ®mm<4 *-i;±>"r3L—v ^ 5 owdataB# 

[0 14 9] HI 8ii. mi 

*^MS«50l»A*^fAl 0 011 SfSM 

10 2k. ffi^SM > -SAfe . y h(0 

&%ttfo(0&W>ifflm-&±>V&&fflW¥&l 0 3 

[0 150] Zhlz, CPUCCj:»91HlA^>'XxA£7) 
»ff3&«iRI»S<l&fll«i:LTV^6 # CPUI1 

msimmm^r (mode_m) Rx/sm^mmssmmm 



^ (models) £aj;ftu ztihnmmzmmxj) 

yVWKfr& 1 0 1 &tf -fe >Uia«HIW¥S 1 0 3 (cgfc 

[0151] Ktd*IIS6^®coi&ff&Si B ^&. 

[0152] ^Ofe<7)^cocoJB«S»JfflIfi^i. 
U^U^^iSflffifcR*:- F (600dpi) , D- 
U«jHD®<&lZl8MmBl : e- H (300dpi). kC 

pvx&fe2ti&jizti&. * - is* v-t^ - 

7h50^l7-f ^cOBSifcS: 5 0 0 OH^-f&k . 

*4 1 7>f y<?)5 0 0 OI^g^B^IRofc 
*>^HfH»#Kl 0 3t,z£r)mmW.4 
■feyti-7h50S:600dp i ffl3<7)ffiflL "t^:*) 
&;fcJ:>e4 2. 3jumlfl^:frfafc#»$i^ tfw 

0 . »fa^m«h30fllfBS:±^aE»fllK6 0 0 d p i . ©J 
T&gMf&g 6 0 0dpi TWfR««*K»K* C t 

[ 0 1 5 3 ] 4fc. ±^3E*r&I«i^»tRS^- h\ Wm 

*>S 1 7>f ^^0 5 0 0 0B*c0<I^-ta^Ko 

^f^(c . -t v*r &wmm^& 1 o 3 «t 0 ^ - 

^yt^ 7 h^3 00dp iffl^^ffiM. 

0 . Bra«OJS«<0«#BS:^3SEK«JK6 0 0 d P i , gfj 
*»M3 0 0dpi -CW«««SrBl^IR6^ k*«T 

[0154] -^mmmzte^x. ^y^r&MMm^ 

1 0 3(4. fztL\$*TvV>lf*z~-f. yt7h, < 

-is^yvzmjmxfiitz&mzit&ztizj: o^e-t 
mT^jTmz&mzit&tt. \,^£>vph. y-h^^- 

[0155] fiLb^Lfc J: 3 tc. *IB»BSiOa«S^ 

SL<omaM9t:^mx < mwRh z t arc* h . 

[0 156] 

fo&irmm^ft(,zmmziitzm&n%^?£tt& 
ftmstm^mt. £&m>foAxswm&tT&iizwimzti 
tcfflk*>&3i£m=p<ni*>. m^^m^mm-h z t 

t )mm$:'mmtx'Z2>. 
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mi] i (omm&m<7)%.wszm$iW<?> i %ft 

[H2] HHctjitsa-a- &v>mm®mmx'h h . 

[05 ] 04 iZtilfZ, b - b ' as<7)»iBSlfij£0-C$>&. 
[06] SS2W|?^!gc^fcm^gg<O3SWlH]S§0 

[07 ] *%Hfl,?)gg3«7)||jfi^©^^^Jimo^ffi 
E1S&0 (4»3R#) X'hh. 

®s&0t-j>£. 

[09 1 ^wncr)^,5(ommmm(r>%m^mmm^^t 

[ 0 1 0 J 0 9 tcfcft* a - a ' gB«OBiffi«jt0T'J) 

[0ii] *ftww&5<vmtmmcoitm$i®mw<m 
mmwrn (4mm ft) x-hh. 
[01 2) *wm&6comtmmcvitw$mmw.cr>%: 
ftm^&ft^mmmx'b & . 

[0131012 izmth b - b • gP«OBJrffit8it0-C-J> 

[014] *ftty(vm6<?)mtmmt,ztitf&yews£®m 
m<r>mm®$%m (4 a**) -c**. 
[01 5]*&wn&7<omi>mmi<zt5w&ifcW3cmm 



[016] *%BH^s<7)^iS^®tCfc»tl»^m^^ 
M<O3W[§]»0T-£>£. 

[017] 3tt^^9<7)»fe^^te(tSS^S-<^ 

vwvvrmx-hh. 

[018] 2t=%Bj < o®9co^JS^S(c:lD{tl,B®A^>' 
X-f AtDT'o -/ ?0T'J>£ . 

[0i9] < i ) cr>xm$cm$im<7)mm®&m 

X'hh. 

1 xxstmssi. 

2 gj^Epms«jomx.#a 

2 - mmmmm^m :: Fm&m^&. 

3 flrexHuttHHPHSt 

4 ffiUS 

5 n'^i^ 
6 

7 'J-fe7^7f 

8 x7M/»^ 

10 ^iiai^ii 

1 1 m^fmem 

12 'J-t'^^vf 

1 3 V-X*D7 

2 0 7 0-f-fy^f-f7i-y 3 yi)S 

2 1 ^=4tfl?<&£W9&i.3M$ 

20 m-%mm®$% 

31 ^itsffl*hh7y^^ 

3 1 ' fcMiMt&m* VY^yiSx? 
3 3, 3 3' mfrltiLXJ yf- 



[01 ] 




ml -mN : -lM(Mm«,UI7 
i l-viN:«HMJIffiMf 
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[021 




n 



2 :Ite*»&fttoU&Ara 

4 :£S 

5 : n*«| 



[H3] 
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[04] 





2 0 : ;u-^^7 3 -J>a>tW 
2 l : Bl3£3f|W^y*fc**»Ga:*X* v*) 



[mi oi 




n 

I 

6 : n+ff»CS*$HtflHQ 
MODE :**aCW*CWP 
MODS B : MODF.Ofiifi^l? 
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m 



0 

7. t 2 

a 

1-9-4 



-J L 



j 

1 1 : a^aoR 

1 3 : V-XJ*!JT 
ZO;7R -?i >vt< i 

2 2 



[H7] 




U9-3 

i 1 r — I — 



3- 



i 



i ; 



i I 
i I 

I! 

■ i 

! ■ 



TT 



4f 




-r 



, .1 rj n f 

fclL \L 

2t :ifift»fUrau|M.m(K»-f7» 



<£8))00-324406 ( P200 0-3 24 4 06A) 



imsi 




1 0 : d^MBS 
SSi-53 l,3J'i-S3'l :ft»AUM?r 
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II 1 1 





_9~l 


-9-* 


-9-3 




1 1 1 

• i 


1 r~ 

1 1 


s ■ 




«Z_JL___JL jl 



[HI 2] 




Xr2 

n»l-mN:WWMOT«flE«^ MODE :*MW»BWF 

»l-iN:*«||Basaaf MODEB : UOUEit)££t^ 

2 1*— 1 ~2 l" N : *UWUUH5Wt««ftai¥a 
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[013] 




n 



P 



MODE B : MODEoSGiSW 
Vii :«£d 



[131 4 ] 



UOOED-4-T 



<Ptxs> 

0KCSO 



mode-bo Lhi 




3- 



1 1 

ii 

1 1 



6 :AHM 2 1 

7.1 J :Ut 7 h^v? *|* 

B:Whm# MODE 

-1~9-« : is-?hlsPX*&JM MOD E 0 
1 0 



L II.. 



Pert* 




:MODE«HSai^B^ 
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1153 




ml 
s 1 

2 0 
p 1 

? r 



— _j i — 



22 :sabwy*- 
mode-m : **sw9 6m m*m* 

mode- s : SteSBSWMttWKSWT 
MODE- S B : HOOE-S©fi6OTlW 



[01 6] 




3 3.-33 \ % 7 «1a~4 1 l:«WI«8^.M/^a«| 

3 3t-J3'l iKWULx-fyf V»:M 



(22) )00-324406 ( P 2 0 0 0 - 3 2 4 4 0 6 A ) 



117] 




6 1 :tt>W^i- 
S 2 : 
5 3 1 
S 6 :J 



[018] 



CPU 





I 

MOOE- 
^ 


M 







3D 



lot :*>1>«»*a 

10»: e«Bft»W 

10 3: <teVtM«Sf»*» 



(£3) )00- 



324406 (P2000-324406A) 




Eft 



^ otr 
a ft 

N ■ 




o - 1 



8 



<£4) )00-324406 (P2000-324406A) 



F^-ix(##) 4M118 AA10 ABOl ABIO BA14 CA03 
CA04 CA09 DD04 DD09 FA08 
FA26 FA33 
5C024 AAOl AA11 CA11 CA16 FAOl 
FA02 FA11 GA31 JA04 JA21 
JA35 

5C072 AAOl BA03 EA06 FA03 FA07 
FB19 FB27 TA05 

5F049 MA02 NA20 NB03 NB05 RA03 
RA08 RAIO UA20 



